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i. An Attempt to (ktermine the dejinite and simple Propor- 
tionsj in u hkh the constituent Parts of unorganic Sub- 
stances are vniled with each other. By Jacob Berze¬ 
lius, Prof essor of Medicine and Phaimacy, and M.R,A, 
Stockholm, i. 

r 

[From Giliekt’s Journal, IBl I, iii.... Tran<1a«ed from a copy corrected 
by the Author expressly for this Work-J 

PART FIRST. 

Rertholllt, one of the most celebrated chemists 
of our times, bus endeavoured to fien)on<;tralc, in his in-*^ 
;^^liious researches res|)echng the laws oi chemical affiiii- 
that elementary siibsiances nray unite w iih each other 
^rkn infinite nuinher of piogressive propoitions. Mr. 

however, another great master (;f ili-* science, lias 
-Bhown, in opposition to him, that no such infinite variety 
of progressions is to be foiiml in nature; but that all com- 
, pound and precisely characterized bodies' exlii'nit only a 
single and iiu'ariable proportion between their ctimooneut 
• parts; and that when a protoxide, for example, is cou- 
^yerted .by an additional portion of one of its component 
inpaVls, that is of oxygen, into an oxide, this happen'? per 
Sttltumj proceeding at once to another precisely determined 
proportion, so that any continued series of combinations 
^ibetweeu these limits is out of the question. The truth of 
Proust’s remark cannot h ive escaped any experienced che¬ 
mist ; but it has not hitherto been ascertained whether 
these distinct steps or stages of combination follow one 
^,';and the same law for substances of all kinds, or whether 
" |he proportions are indeterminate, and for differeiit;, 

Voi.41. No.’'i77. Jaw. lS>3v ■ substaCf^t 



4 On definUe Proptn^tions, 

r* f 

siibi^tainces. The experiinonts, which 1 shall here relatej 
will'^rove that certain fixed laws prevail in all tneh cases. 
^^I fiave been led,,to this invcfiugation by attempting to de- 
dMipe tMni calculation the qtianiity of oxygen contained in 
aviihionia; on this occasion I discovered that the quantity 
Ifofj^y base, by which a certain quantity of the nmriatio 
*'15 saturate^ contains always the same quantity of 
oxy|^n : ^Itbe^h in reality the merit of thi!> discovery i* 
diieljiiv^it^ter, who has endeavoured to demonstrate tbo 
prioopitl in the sixth part of his E'^says, by some welt 
ii]|agbiol^' though not fully satisfactory experiments, which 
'4 have led him to adopt a series of numbers agreeing tolerably 
well with each other, but by no means perfectly accurate. 
The same law wras observable in the sulphates, when Bu- 
chol 2 ;*s analysis of the sul)>hate of baryta wa& made the 
basis of the calculation. There was however some dis¬ 
agreement in the two series; nor were the results consistent 
with other experiments ; and it was necessary to take for 
granted the truth of the analysis pf the muriate of silver 
instituted by lucholz and Rose. 1 also found that, in the 
submuriates of lead and copper, the acid is combined with 
four times as much of the base as in the neutral salts. 

I was in hopes of being able to discover the general prin* 
ciple of these remarkable relations by a correct investig^-^ 
tion of the combinations of a variety of other similar suM 
atances. Jn the mean time I received a copy of Nicholson^ 
Journal for November 1808, which contained an acconl " 
of Wollaston’s experiments on acid falls or sapet^l 
^hich had been suggested by the hypothesis of 
, fhat w/ff.w ladies are capable oj being comhimd in diffii 
proportiom^ these proportions may always he expre»sed' 
smdtfplying the iveiuht of one of the bodies by 1, S, 3,4, 
so forth: and Wollaston’s experiments seemed to cnnfirii|.^ 


so forth , 

|he hypothesis, This view of the combinations of boditif’ 
^!ippear,td capable of illustrating so greatly, the doctrine-o^ 
affinity, that the confirmation of Dalton*s hypothe5& 
seemed to be the greatest step that chemistry, as asetenc^ 
would have made during the whole time of its existenc#*^ 
On what experiments Dalton had founded liis proposition, 
and in what manner he had extended its application, I am' 
wholly ignorant 1 I cannot therefore determine whether 
my experimrms simnlv confirm this hypothesis in its whole 
patent, or wheiiicr they have any tendency to modify it in 
any of its parts. / 

will be provtrd by the following experiments, that 
* two bodust A and B, ‘pmbtnp w0 f&cp other in dif- 
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firent pf^tforfAons, tkeir respective quantitm kre alwdye 
in^ated oy 'iome of these simple expressions: 1 A with 
1 B, the mmimum, l A with i| or p^haps rather 3 A 
with 3 By 1 A with S B, and I A with 4 B, But thef^eT ia 
no example in my experiments of the proponioii/f A 
with 3 B. -S.,... ' r 

It will furtlierbe shown, that when two hodieSf jAwe^ 
Sf fuive both affinities with two others, C ahd D^ ike^ad* 
iities of C and D which are saturated by A^ arep^es^ly m 
the same proportion as the quantities which are 
by B. Thus, since 100 parts of lead are capable4i£ com¬ 
bining in the first degree with 15 d of sulphur and ^*8 of 
oxygen, and 100 parts of iron, according to the analyait 
winch will hereafter be related, combine in the first degnee 
with 58'8 of sulphur, the composition of the protoxide of 
iron may he computed by the simple proportion 15*6: 
7*8=58*8 ; 29'4, so that 100 pans of iron require to be 
combined with 29*4 of oxygen. This is confirmed by the 
experiments which 1 am about to communicate, and all 
binary combinations may be determined in the same inan- 
ncr. ft has been ablv dtraonstraied by Richter, that a si- 
^miiar principle is applicable to the combinations of salts. 

Jt is obvious that the result of these calculations, sup- 
>sing them to be well founded, must be susceptible of 
ich greater accuracy and certainty than the common 
ilysis. 1 have endeavoured to give the greatest possible 
won to the analyses which f shall here‘relate, and I 
lepeated the most important of them more than once» 
lie I allowed myself to depend on them* These are 
|mly free from errors of more than one or two parts in 
ousand, and the others are within at most one half per 
mt. of the truth, but still only accurate enough to give 
l^proximations in computation. Perhaps we shall never 
^ineceed in analysing substances so accurately, as to obtai&i, 
riwlU agreeing with the proportions of the component 
to tpe last place of decimals: on the other hand, it 
not be impossible, when we have a number of very 
^WllWiwte analyses, to correct them so by calculation, that 
ill the elements of the computation of a combinaiion may 
ilbrd p^^nely the same result. 

T sbaR arrange my expeiiments in the order which seems 
most convenient for the illustration of the subject, and I 
shall totally refrain from all theorizing. How far the results 
the experiments confinn the theory, will be obvious with- 
0^ particuisr comment^ and the idea^ ^ which they lea4 

A S will 
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will naturally occur to every attentive reader without nty 
assistance. 

I. Lkad and Oxygen. 

Lead, as is well known, aflbrds three oxides. In order 
to ascertain the proportion of oxygen contained in them, 

I employed lead which w'as obtained by the reduction of 
the crystallized nitrate, and which was consequently free 
from any mixture of copper or silver; 

A. yellow Oxide of Lead. 

I,) Ten grammes of lead were dissolved in pure nitric 
^i«I, and in order to avoid loss, the process was performed 
ii! a.flask or receiver of glass held in an inclined position. 
The solution was poured into a weighed dish of plntina, 
careful'; . aporated, and exposed to a red heal. It afforded 
I 0’77 granrnnes of oxide. 

9.) The experiment was repeated, but the evaporation 
and ignition were performed in the same vessel which 
served for the solution. The result was 10*775 grammes 
of oxide of lead. 

3. ) In a third experiment a flask with a long neck was 
employed. When the salt began to be decomposed, a 
small quantity of a n»ealy sublimate attached itself for 
instant to the neck of the vessel, and the vapours had noH 
the smell of a perfectly pure nitric acid, 
had been heatfed throughout its whole length, the 
of the oxidated lead amounted to 10*78 grammes, or a 
' rnore than in the former ^experiments; and at the 
time an appearance had taken place in this 
w'hich showed that a small portion of the oxide 
carried ofi'with the vapour of the acid which was expelled. ‘ 

4. ) Ten grammes of lead were dissolved in nitric acid^ ^ 
and precipitated by carbonated ammonia: the precipitate'^ 
was placed on a weighed filter and well washed. It 
amounted to 19‘0025 grammes of carbonated lead. 

this 12*77 gramnies were ignited in a dish of platinaj tB^ 
residuum was tO*64 gr. of yellow oxide of lead, givhqA 
10*75 for the whole, quantity; so that 100 parts of leM 
had taken up 1075 of oxygen. I conceived a suspiciow^ 
that the carbonated ammonia might not have thrown down 
the whole quantity of lead; I therefore passed sulphurated 
hydrogen through the liquor of precipitation, and through 
the water with which the precipitate had been washed; but 
they were not renderedTurbid by it in the slightest degree, 

5.) The 
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5.) The experiment was rented with 6 grammes of 
lead, whicti afforded 10*32 of carbonate and 8*8 of yellow 
oxide of lead ; so that 100 parts of lead had again taken up 

of oxygen. 

Biichoiz obtained from 300 grains of lead, which were 
dissolved in nitric acid, and precipitated by carbonated 
alkali, 380 grains of yellow oxide of lead; besides 4f grains 
of carbonated lead, which remained on the filter. This last 
is taken by Bucholz, as equivalent to 4 grains of the yellow 
oxide: this however is an error; the carbonate of lead 
loses of its weight, not j only, by ignition j for 10 
grammes of pure carbonate of lead, dried in a strong heat, 
afforded me, in three different experiments, 6*35 gr. of yel¬ 
low oxide, so that we must allow only 3| grains for fill# 
41, and the lead in Biicholz’s experiment cannot have taken 
up more than 7*92 per cent, of oxygen. 

From these experiments I think myself authorised to 
conclude, that those are the most accurate which give the 
proportion of oxygen from 7*75 to 7*8 for 100 of leld. 
Consequently the yellow oxide or protoxide of lead consists 
of Lead 92*764 or 100*0 

Oxygen 7*236 7*8 


100000 107*8 
B. Red Oxide of Lead. Bed Lead. 

' ' Red lead, as It occurs in commerce, I have found con* 
3||miiaated with sulphate and submuriate of lead, oxide of 
[Upper, and silica: so that little dependence can be placed 
IPf'ats analysis. It also contains much of the yellow oxide, 
fphich gives it a brighter colour than properly belongs to 
#ead in this stage of oxidation. 

. In order to get rid of the yellow oxide, I digested some 
'levigated red lead with weak distilled vinegar, at a tempera¬ 
ture of as l(M]g as the vinegar continued to saturate 
itself: by these rotansihc >dlo\v oxide was dissolved, while 
|lle redfotnained nnaltercd.lhe colour only becomi.i^ deeper. 
AfiMfr wishu.g and drying in a very strong heat, 10 grammes 
of this rid lead were inniled in a weighed platinadish ; they 
lost *29 gr. The oxide, which had become vellow, was 
How dissolved iti vinegar; the sulphate of lead and silica 
which were left in this process, weighed when ignited *135 
gr. To the .soluiiou in vinegar nitrate of silver was added, 
and *01 gr. of muriate of silver was precipitated, which 
answers to *U3 gr. of submuriate so that in the 

whole there was *165 of foreign malUir. Consequently 

A 4 , ai*835 gr. 
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9'8Sft gr. of redl^d had alSbrded *39 of oxygen ^d S'6iS 
of yellow oxide, or &*855 of lead, which had been united 
with *98 of oxygen. Now 8*853 i *98 a 100? li*07; con¬ 
sequently 100 parts of lead, in becoming r^ lead, take up 
11 * 0;7 of oxygen, at^ this oxide consists of 90 parts of lead 
and 10 of oxygen. 

C. Brown Oxide of Lead* 

It is well known that red lead, digested with nitric acid, 
affords a brown oxide of lead. While the nitric acid dis-^ 
solves the yellow oxide and reduces a part of the red to 
yellow, it leaves the brown oxide undissolved, together 
with a quantity of impurities, especially sulphate of lead 
fpd silica. 

Five grammes of brown oxide of lead, freed by washing 
from all the nitrate which had adhered to it, and dried in 
a sand-bath, with a heat capable of melting tin, were- 
^ited in a weighed dish of platina, and lost *3S5 gr. of 
oxygen. The remaining 4*C75 gr. of yellow oxide, dis¬ 
solved in vinegar, left behind some sulphate of lead and 
silica, which when ignited weighed together *13 gr. 
Tbs remaining 4*545 gr. of yellow oxide contain *33 gr. 
of oxygen, a quantity differing only by *005 gr. from 
that which the brown oxide had lost by ignition. Con<* 
sequently 100 parts of lead, iii order to be converted into ' 
brown oxide, require twice as much oxygen as is contained^, 
in the yellow oxide, and the brown oxide consists of 
Lead 86*51 100*0 

13*49 15*8 


100*00 115*6 . 

It seems to follow as the result of these experiments/^ 
that lead, in its three different degrees of oxidation, takes- 
un oxygen in quantities which are related in the proportion!.^' 
m l, l- 2 *> and S. 

fT'j be continued.] 


II. Derivation of one of the Equations in Laplace V 
“ Mdcanique CSkste," 

To Mr. Tilloch, 


3f'- 


'it 


Dear Sib, 7he accompanying paper I had from my 
particular friend and successor in the mathematical school 
of Dvuifries, Mr^ Thomas White. That school 1 esta- 
bli^d about 40 years ago, and Mr. White has taught it 
P . witbv 
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wHh much credit to himielf and utility to the public 
bduring the hut SO years. The object of the paper is su{&>' 
^ctenUy expl^md in his short letter {^cfixcd to the calcula¬ 
tion. You will oblige us, and I ddubt not many other of 
your mathexnatical readers, by inserting it iu the Philoso¬ 
phical Magazine. 

Yours very truly, 

James Dinwiddie. 
To Dr. Dinwiddie, 

Deae Sib,—In the Mteanique Celeste^ vol. i. page 139, 
Laplace has given an equation marked (B) which is of 
great use in the theory of the figure of the celestial bodies. 
To the young reader of that profound work the derivatioA*' 
of the above equation may be acceptable; and, if you think 
that Mr. Tilloch will allow it a place in his Magazine^ it is 
at his service. 

Yours sincerely, 

Dumfries Mathematical School, XhOMAS WhITE 

Nov. 9, 1812. 
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in* Vultak Conductor. By \ 

Tas tdvaiii es ibuiijfc^ by perfect contact in Voltaic 
conductors ill well knov^n lo tbe cx|)erimenia!ist, particu¬ 
larly when the combinations or scries of plates are but few. 
Hence the slightest oxidation or corrosion of the wires de¬ 
stroys more than half the effect. 

Hav .»g with others noticed the complete contact which 
quicksilver gives, I had an apparatus so con^tructed as lo 
unite this advantage w'ith the fiicility of using the wires or 
conductors in almost all the modifications that are requiijfl. 
in the valuable and mtcresling experiments of Sir H. 
on the clccirical laws of chemical decomposition. 

This apparatus has also another claim to notice, from 
the operator not being so likely to receive the charge, when 
the combinations are extensive, the adjusUng-shders being 
non-conductois of electricity. 

With this appaiatus and a series of six troughs of ten 
four-inch plates, f have decompounded solutions of the 
neutral and several of the more solid salts,such as gypsum, 
chalk,and iluor spar; deflagrated charcoal,phosphorus,and 
the metals; and formed the alloys of sodium, potassium, 
and ammonium with mercur)*. 


Reference to Plate I. 

Transparent Fieu of the Apparatm, showing the Inside 
Arrangements of the Uox, 

JlrSmd B. Two cells formed by a partition of glass at C. 
They are to be filled about a third with quicksilver, 
and E. The negative ami positive conducting wires 
from the Voltaic battery entering the quicksilver in tbe 
cells. 

F and G. Two tul)es of glass filled with quicksilver, w'ith 
plaima wires ctmenled into their lower ends, attached 

! * to sliders in the top of the box, and moving freely in tbe 

cells of quicksilver beneath, 

H and T. f w o moveable platmawirc'* entering the glass lubes 
tn contact with the mercury. These wires are variously 
formed at the will of the operator ; those shown in the 
apparatus are pointed at one ctid, and being slightly 
bent at the other may be adjusted to any lieigbts in the 
' quicksilver of the tubes. 

K. Piatina crayon-holder for receiving slips of charcoal or 
rolls of metallic leaf for deflagration. 

Jj, !lif, and N. Series of one, two, and three vessels (in 
f Commuuicated hj Mr. Pepyt. 


stands 





I6 On the fJ 

stands for, their see 
exposed to the Voljt^^Pct^^Tfce comm^^ 
cations where sihore #aii oaie is va^sa^ -are made by 
asbestos, &c. 

0 and P. Vases or cups turaed in gypsum^ cha!l(> or floor 
spar^ and filled with water or coloured solutions, for 
the purpose of exhibiting the decomposition of such 
bodies, as before mentioned. 

’ The apparatus and its appendages were constructed under 
tt||v^ieetiou by Mr. Bate, philosophical instrument-maker^ 
London. 


Qn the Difference between the Hydro-carbonated Gases 
•^'^■evtfiJseUd from Mineral and Animal Substances re- 

^li^^ait%,THENABn and Dupuytrsn, within these two 
tb^ee ytSLTSf made an experiment which has thrown 
light on the existence of miasm au. They 
il^aied distHlejl;.water with hydro-carbonated gas extri* 
dated mineral substances'. This water, exposed to 
the cur and allowed to stand, was not disturbed, and gt^ 
dually got rid of tk bydre^en gas without being corrupteijp 
The |ame experiment made with hydro-carbonated 
boming from animal putrefaction presented another n»|3|H 
'The water became turbid, it contained flakes of a subitiMH 
truly animal, which was precipitated on being allowed ^ 
Best, and the liquid was putrefied. Thus, cdthough the gS 
was, the same to the eyes of the experimenter, the latr# 
Cmilakicd manifestly miasmata which gave rise to the flaketfi* 
observed, and to the putrefaction of the water. , , 

M. Moscati, an eminent Italian physician, has ca a^ -r 
similar and equally interesting experiments. flaviogJ|^>. 
served that the cultivation of rfqe in the humid rice grounds , 
W Tuscany was annually attended with epidemic dis^es/ 
and adynamic fevers, he conceived the idea of ascertainit^. 
thenatuie of the vapours which rose from the ground wiieie 
Vice was cultivated: with this view he suspended at some 
distance from the ground hollow spheres filled with ice. , 
The vapours were condensed on the spheres in the form of 
hoar frost. He collected this substance in flasks, in whidi 
it/melted and at first presented a clear liquid. Speedily it 
filled with ,fcnall flakes, which when collected aQ 4 ||||| 3 (;. 

^ * ^nmkt it Ckimit^ tome Ixxxii. p. S30, 

lysedj 
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of an animal matter* * 
led. M. MuiK^ati madcri^- 
by suspefiding the 
glass spheres over several »aick persons: it was attended 
with t|)*^ same ph^enomena and the same results. These , 
experiments ought to be repeated and followed up: they; 
might l)e varied, multiplied, and compared, with a view to' 
elucidate the theory of contagion which takes place wtthoi^ 
immediate contact. In this way we might also exami^ 
the alteration which miasmata undergo, when the nitric 
muriatic fumigations are resorted to. 


Vj. Comparative AnalysU of the Urine <f varioi^ 
By M. Vauodeun*. 


Thf. only kinds of urine which chemists have htithbflil. 
analysed in a satisfactory manner hivC been those of 
and some of the larger herbivorous animals* VV! .. 

The urines of carnivorous aru) wild at^als have ooit at 
yet, so far as I know, been examined by Any person. 

Nevertheless, if we admit that compmative msatomy 
the one hand has greatly coQtribot^ to the advanceme^ 
of physiology, we shall perhaps also ascertain; tha|t com* 
pia’Ative chemistry may, on the other hmid, be made con* 
ducive to this science* 

^ Already has the urine of birds farnisbad results sttfEI*^ 
interesting and unexpected to induce chemists In 
jprosecHtc their experiments among ail classes of auimala 
•;‘which furnish this liquid, that they may not in future im^ 
^rely rely on analogy. With this view 1 have analysed 
^ urine of the royal tiger, the lion, and the beaver; the 
fOsuUs of which I subjoin, intending to extend my pperi* 
^nts to other animals. 

• j^'he urines of the lion and tiger are perfectly similar: 
f * 06(!it have also some resemblance to that of man, but they 
di^r in Mime essential points. 

First difference: they are alkaline, even at the instant of 
' being voided } the urine of a man in health is, on the con¬ 
trary, always acid. 

It is to the presence of the ammonia developed in these 
urines that wc ought to ascribe the strong and disagreeable 
smell which they diffuse, even when in the act of issuing 
from the bladder of this class of animals. 


• Attnatn de Chiviitt tomo Ixxxu. p. 19t. 

1^. 41. No. 177. Jan, 1819. % 


Second 






iS Comparative Analysis, 

Second difference j 
nor any combination of 

' • * •**m ' ".I'. 



was 


tiiere was no sensible trai; 
times repeated. 

The dcieci of uric acid in these urines was the more re- 
.markable, as l‘u*icd to ascribe its formatiun to auiina! food. 

The third differet)ce exhibited by the urine of* the liott 
atld ffte royal tiger from (hat of man, was the almost total 
, ftbsence of phosphate of lime. 

i This is what might be naturally expected, since this salt 
iannot be dissolved in w'ater except by means of a super¬ 
abundance of acid, and the urine in question is on the 
(ponlraty alkaline. 

jht would nevertheless seem that the kidneys of these 
animals separate a certain quantity of this salt from the 
blood; for I found slight traces of it in these urines; 
and animonia is formed in the bladder only, where pro¬ 
bably it precipitates phosphate of lime: and this is without 
doubt the reason that the urine of these animals issues 
from the bladder almost always in a turbid state. 

If according to this we ever find calculi in the bladders 
of these animals, they can be formed of phospliate of lime 
only, since this is the only insoluble substance they contain. 

Fourth difference; the urines of the lion and the tiger 
contain but an infinitely small quantity of muriate of sodai 
whereas that of men generally exhibits a great deal. 

We find in these urines a great quantity of urea very 
much disposed to crystallization, kud in general a little cw* 
loured ; phosphates of soda and ammonia, sulphate df. 
potash, a mucous matter, and a trace of iron. * 

'I'he above arc the points in which the urines of the lioilit 
and royal tiger resemble that of man; but they differ, as bkd 
been shown, in a sufficient number of points to warrant hs 
in forming a particular species. It is conaposed as followi.: 

1. Urea. ' 

2. Animal mucus. 

3. Phosphate of soda. • 

4. Phosphate of ammonia. 

.5. Muriate of ammonia. 

6. A trace of phosphate of lime. 

7. Sulpharc of potash in a large quaniily. 

8. An atom of muriate of soda. 

I Vine of the Beaver^ 

\ careful aitalyiii several times repeated of the urine of 



ef various ‘Jnimals. 


resemblance to thc; ' 
Animals. 

”eatCi6'naie of lime kept in solution . 
by a superabundance of carbonic a,cid: benzoic and acetic. 
actda/nrea, muriate of soda and sulphate of potash j and 
we meet with u« uric acid in it, or phosphoric salts. *, 

Nevertheless it differs in so far as it contains no muriaik 
of amnionik, and as possessing a considerable quantity df 
carbonate and acetate of magnesia, which is not founds 3U(^■. 
least in a great quantity, in the urine of herbivorous atfK 
mals. 

1 discovered the carbonate &f magnesia in the followll^ 
manner: 

After having concentrated by, a gentle heat a certain 
quantity of this urine, I decanted the liquor, and washed 
with distilled water the vessel to the sides of which the 
carbonate of lime adhered. 1 afterwards passed sulphuric 
acid into it diluted with water, which produced a frothy 
effervescence on account of a mucous m4tcr which carries 
off with it the carbonate of lime. " ’ 

Perceiving that the sulphuric acid bad acquired a bitter 
taste from this combination, f dried and calcined the mix« 
ture, then I washed it with a little water, jsnd 1 obtained by 
the evaporation of the latter, a salt which had all the pro¬ 
perties of sulphate of magnesia. 

Wishing to ascertain by another experiment, if there was 
muriate of ammonia in the urine of the beaver, as well as 
in that of other herbivorous animals, I put into a portion 
l>f this thickened liquor a piece of caustic potash j and as 
the odour of the ammonia was not perceived even with 
' Ihe aid of heat, I concluded that it did not contain any 
muriate of ammonia: but a phaeiiomenon was exhibited 
w Inch astonished me, and which excited a desire to exi*^ 
^amine the cause of it. llic liquor went into a gelatinous- 
mass: suspecting that this effect was produced by the 
^ipitation of some earthy substance, I treated the whole 
toe thickened urine which I possessed with caustic 
sh ; 1 filtered the liquor in order to obtain the matter 
lesiion; and after having washed and calcined it, I 
)ined it with sulphuric acid diluted with water, and 
•blained sulphate of magnesia mixed with a little sulphate 
jpf lime. 

Although T have announced that the urine of the beaver 
ikontaina acetate of magnesia, yet 1 am not jMrfeclIy 
tain^of it: in fact, it may be possible that during the eva- 
yr/although effected with a geutlt a certain 

B * quantity 
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Ohservaiions on the 

quantity of ac«,iU acid may be fdnno);! 
have acted on ' -• carbonate of magri'^iVKi* 
on account of its solubility being greater than that of the 
carbonate of lime. 

We generally ascertain by the colour, smell and taste, 
and above all by the property which the urine of the beaver 
, |M 96 besses of staining alumed cloths, the kind of vegetables 
)ipi) which the animal feeds. 

* ^ In the urine of the animal which I made the subject of 
Hl^ experiment, 1 distinguished evident marks of the co¬ 
loring matter of willow bark, and its keeper confirmed 
i|;il^Qbservation. 

here seem to be cases, therefore, in which certain vege¬ 
table substances may pass through the digestive organs, 
and the circulation, without entirely losing the properties 
which distinguish them in their natural state. 

I also found in the urine of the beaver a quantity of 
iron, which at first astonished me j but having reflected 
that it had been collected in a tinned iron vessel, and that 
it contained carbonic acid, I thought that the greater quan¬ 
tity of this metal proceeded from the vessel. 

The urine of the beaver is therefore composed of, 

1. Urea. 

s. Animal miicus. 

3. Benzoate of potash. 

4. Carbonatie of lime and magnesia. 

5. Acetate of magnesia (doubtful). 

6. Sulphate of potash. 

7. Muriate „of potash or of 50«Zn. 

8< Vegetable colouring matter. v 

Lastly, a little iron. ; 


VI. Observations on the Measurement of three Degrees of 
the Meridian eonducted in England by Lkut.-Cohj^ 
William Mudge. By Don Joseph Rodkiou^ 
Communicated by Joseph oe Mendoza Rios, 
F.R.S.* ^ “ 


W 


Are determination of the figure and magnitude 
earth has at all times excited the curiosity of mankind, 
the histbry of the several attempts made by astronomerS’lib 
solve this problem might be traced to the moM^mote an¬ 
tiquity. But the details of the methods ^1^ 

ancients on this subject being extremely vajj^e,' and their 


* Fn)^^ic|*iuloK>phical Transactions for 1812 , part it. 
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pHiea^^ures of which wr dt> not know, 
own, in fftiit give us ver li”ie assistancej;;/ 
in learning eithe*' the figure or dimensions of our globe. 

Il^was not lil) the revival of science in Kurope that the 
two great philosophers Huyghens and Newton first en¬ 
gaged to the consideration of this question, and reduced to 
tha-known laws of mechanics the principles on which the > 
figure o! the earth should be dcUTininet), 

They denionsirated that the rotatory motion should oc¬ 
casion (lillcrenccs in the force of gravity in different laH- 
tudes, and coc*?equcnlly that parts of the earth in the neigh¬ 
bourhood of the equator should be more elevated tmn 
those near the poles. 

The most simple hvpothesisj which first presented itself 
♦o their imagination, was that which supposed the earth 
to be throughout composed of the same kind of matter, 
and its surface that of a spheroid generated by revolution 
round its axis. This hypothesis, adapted by Newton only 
as an approximation to the truth, is, in fact, perfectly con-- 
sisicni with the equilibrium to which particles in a state of 
paste, or of tardv fluidity, would arrive in a short time 
after their present motion w^as impressed*, and the eccen¬ 
tricity derived from this hypothesis iir at least not very 
remote from that which actually obtains In the present state 
of consistence and stability which the earth has since ac¬ 
quired. *** 

Blit the homogeneity of the matter of which the earth 
consist^, is at variance with all geological observations, 
which prove evidently that at least 5000 toises of the ex¬ 
terior crust is formed of an immense mps of heierogeneohs 
matters varying in density from each other; and ujwn the 
supposition of a slate of fluidity of the whole, it should 
follow tliat the strata should successively increase in den¬ 
sity from the surface towards the centre, that the more 
dense would accordingly be subjected to less ot centrifugal 
^ force, and consequemlv that the splicroidical form resulting 
fjqm this cause would be less eccentric than would ’arise 
fwhn a stale <’f perlcct homogeneity. 

1'he most simple as well as the most effectual means of 
verifying the hypothesis respecting the figure of the earth, 
is to measure in the two hemispheres several arcs of its 
meridians in different laiiiudes, at some distance from each 
other. subject it must be allowed, that the Aca¬ 

demy {pf^iiq|ces at Paris set the example, in giving the 
oriirinai'imomse to the undertaking, and wt only com- 

B3 \ menced, 
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menced, but put in ulian,those parts wbidli 

wcie most O'Tioult and most dwisivc. 

The resuits of the first neasnretnenfs made of different 
arcs on the meridian of differput parts of the .vorld, were 
found to be pertectly cunibnnable ro the expeciatii s of 
Huygheiis and of iN^cwton, and also with experiments matle 
on ine vibration of the pendulum in different latitudes; 
and they lett no doubt that the earth was in tact flattened 
at the poles j cstalilishin^ thereby one point extremely in- 
terestina; in natural philosophy. 

These results, however, did not correspond with suffi- 
jlktni acctirac’j tor ascertaining with precision the degree 
of cccentricitv, or even the general dimensions of the earth, 
as might naturally be expected wh.en we consider the ne¬ 
cessary imperfection-of the means then employed in these 
operations, and the great difficulties that are to be encoun¬ 
tered. 

For the purpose of making a nearer approximation to 
the true dimensions of the earth, and of vet dung former 
measurements, it is neccssarv in some instances to repeat 
them, and also to make others in different situaliunit, which 
may be expected to be improved in proportion to the pro¬ 
gress that is made in the means of perfecting the several 
deparunents of science, 

At the commencement of the French revolution, men of 
science took advantage of the general impulse which the 
human mind received in favour of every species of inno¬ 
vation, or change, and they proposed making a new mea¬ 
surement of an arc of llie meridian in France, for the pur¬ 
pose of C6(al)hshing a new system of weiglils and measures, 
which should be permanent, as being ioiindccl on the na¬ 
ture of things. 

A commission, composed of some of the most distin¬ 
guished members of the Academy ot Sciences, ivas charged 
10 form the plan of these operations, which were to serve 
as the basis o1 the new system. They invented new in- 
slrunient-i, new methods, new' formulae, and in short al¬ 


most the whole of this iinpoitani underuking uonsisled'of 
something new in Bcleucc. 

Two celebrated astronomers, Delambre and Mi chain , 


were engaged to perform the aslronoinical and goodciical 
observations, and these they continued as far as Harcel ma 
in Spain. T'he details of iheir operations, obscfvations, 
•«»d calculations, tvere subsequently examined by,a com- 
inittee of cnen of science, many of w'hont t't'ere fort^|||y$ 
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collect, , wno conritined it-suUs, and, by the 

tanct. ‘ an nniim talents, gave such a degree 

of credit anu auinenUcity to,*theijr conclusions as could 
scarcely be acquired by other means. 

S' iCC that time, in the year 1806, Messrs. Biot and Arago, 
members of the National iustirutc, were sent into bpain for 
the express pni jtose of carrying on the same course of ope¬ 
rations still further southward, from Barcelona as far aa 
^'ormentera, the southernmost of the Balearic islands. For¬ 
tunately this last undertaking, which Jonns a most satis¬ 
factory supplement to the former, was completed by the 
month of May 1808, at a period when political circum* 
stances would not admit of any further operations being 
pursued, as a means of verifying the results, by measuring 
a base which should be independent of those iorinerly ob¬ 
tained in France. 

In the year ISOl, the Swedish Academy of Sciences, 
encouraged by the success ol the operations cimducied in 
France, sent also three of its members into Lapland, to 
verify their former measurement taken in 1736, by new 
methods, and by the use of new instruments similar to 
those which had recently been uswi in France, and of 
which the National Institute made a handsome present to 
the Swedish Academy. The results of this new under¬ 
taking, which terminated in 1803, were drawm up by M. 
Svanberg, and are highly in1^re^ting, hy their exactness, 
by ihe perspicuity of the details, and even a certain degree 
ol'noeelty given t<j the subject hy the arrangement adopted 
by the learned author M. Svanberg. 

These new measures were found to con6rtn, in a remark¬ 
able manner, the general results of those which had j)re- 
ceded, and gave very nearly the same proportion for the 
ecccntricitv and other dimensions of the gU»be, so that 
there would not have remained the smallest doubt resjiect- 
ing the figure of the earth being fiattened at the poles, had 
there not been a fourth measurement performed in LiulanJ 
at the same time as that undertaken in Lapland, the lebuhs 
of which Nverc cntirelv the reverse. This measurement, 


which comprised an arc of 2° 50% was undertaken by Lieut. 
Col. Mudge, Fellow of the Koval Society, w ith instrmmnls 
of the most perfect construction that had ever yet been 
finished by.any artist, contrived and executed for that ex¬ 
press purpobc by the celebrated Kamsden. ITie details of 
. th<! observations and other operations of Lieut. Col. Mudge 
-.i®4t;3ll'bfeseen in the volume of the Philosophical Transactions 
^>03 i and one cannot but ttdmirc the beauty. 
" B 4 ^ and 
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and perfection of the instrurrij^its employed dy that skilful 
observer, as well as the scrojstulous care bestowed on every 
part of the service in which be was engageid. Bengal 
lights were cniployetl on this occasion as objects at the 
several stations, and their position appears to have been de¬ 
termined with the utmost preci&ion by the theodolite of 
Ramsden, which reduces all angles to the plane of the 
horizon, and with such a degree (jf covrectness, that the 
error in the sum of the tbtee angles of any triangle is 
scarcely, in any instance, found to exceed three sccoiuls of 
a degree, and in general not more than a small fraction of 
a second. 

^ Accordingly the gcodetical observations were conducted 
with a degree of exactness which hardly can be exceeded ; 
and even if wc suppose for a moment, that the. chains made 
use of in the ifieasurenient of the bases may not admit of 
equal precision with tlie rods of platina ettiploycd in France ; 
nevertheless, the degree of care employed in their construc¬ 
tion, in the mode of using them, and the pains taken to 
verify their measures, was such, that no error that can itave 
occurred in the length of the base could make any per- 
ceptible difference in the sides of the series of triangles, of 
which the wholo fxtent dues not amount to so much as 
three degrees. 

Nevertheless, the results deduced by the author, from 
this measure alone, would lead to llic supposition that the 
earth, instead of being flattened at the poles, is in fact more 
elevated at that part than at the equator, or at least that its 
surface is not that of a regular solid. For the measures 
of different degrees on the meridian, as reduced by Lieut. 
Col. Mudge, inertase progressively toward the equator. 

The following table of the different measures ol a degree 
in fathoms is given by the author ia his meaiuir. 


Lntididc. 


,12® 50 ' 30 " 

60766 

52 38 56 

60/6(1 

52 28 6 

60794 

52 2 2Q 

60820 

51 11 4 

60849 

51 25.18 

60864 

51.13 18 

60890 

51 2 54 

60884 


The singularity of these results excites a suspicion of 
some incorrectness in the observations themselves, or 
the method of calculating from them. The author ha||M 
informed us inJjtis memoir, what w'ere ibe formu|g||^|^ 
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he employed in the computations of the meridian; hut one 
sees, by the f»rranffement of feis materials, that he made use 
of the method ot the perpendiculars without regard to the 
convergence of the meridians; and although this method 
is not rigorously exact, it can make but a very few fathoms 
more in the total arc, and will have very little effect on the 
magnitude of each degree. It is therefore a more probable 
supposition, that, if any errors exist, they have orcurred in 
the astronomical »)bservalions. But it is scarcely possible 
to determine the aimmnt of the errors, or in what part of 
the arc they may have occurred, excepting by direct and 
rigorous computation of the geodttical measurement. I 
have therefore been obliged to have recourse to calculationsj, 
which I have ci'iidiicted according to the method and for- 
nuii® invented and published by M. Dclainbre. 

The means generally cmploxed for finding the extent of 
a degree of the meridian, consists in dividing the length of 
the 1oiai arc in fathoms, bv the numoer of decrees and 
parts of d degree deduced from observations of the stars: 
but if these observations are affected by any error, arising 
from unsteudiiKSs of tlie instrument, from partial attrac¬ 
tions, or from any other accidental causes, then the degree* 
of the meridian will be affected, wHI^t a possibility of 
discovering such an error in this mode Cif operating. It is 
consequenily necessary, in such a case, to employ some 
other method, which may serve as a means of vtrifving the 
observations themselves, of detecting their errors, if there 
be any, or at least of showing thtlr probable limits. 

My object therefore is to communicate the result of cal¬ 
culations that 1 have made, from the data published by 
Lieut. Col. Mudge in the I’hilosopliical 'rninsactums; and 
1 hope to make it appear, that the magnitude of a degree 
of the meridian, corresponding to the mean latitude of thf 
arc measured by this skilful observer, corresponds very ex¬ 
actly with the results of those other measurements that 
have been above notiee.'l. 

In M. Dclambic’s mctiiod nothing is wantinsr but the 
spherical angles, that is to say, the horizontal angles ob¬ 
served, corrected for spherical error. Moreover, fervour 
purpo.se, we have no occasion for the numerical value of the 
sides of the series of triangles, but only for their logarithms. 
Thus the logarithm of the base measured at Clifton, as an 
•arc, gives us that of its sine in feel or in fathoms, so that 
means of this latter logarithm, and the spherical angles 
series of triangles, wc obtain at once, and las easily as 
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»n plane trigonometry, th« logarithms ot' the sines of alt 
their sides in fatlkom" 

After this, it is extremely easy to convert them into lo¬ 
garithms of t^hords or of ji-the purpose of applying 
them to the c.>niputation of the arcs on the meridian or 
azimuths. I give the preference to taking the logarithms 
of the aides as arcs, because the computations become in 
that case much more simple and expeditious. 

Near to Clifton, which is the northern extremity of the 
arc, in a situation elevated 35 feet above the level of the 
sea, a base was measured of 26342,7 feet in length, the 
chains being supposed at the temperature of 62' Fahrenheit, 
or 13-' '’ Reaumur. 

For reducing this base to toises, we have the proportion 
of the English foot to that of France, as 4 : 4,2G3, so that 
if p be taken to express the fractional part of the French 
foot, corresponding to English measure, then log. p = 
9,97234,46587, and then log. of £6,342,7 = 

4,42066,02860 j and hence the log. of the base in toises 
will be found equal to 3,61485,36943, and the number of 
toises corresponding is 4119,5 taken at the same tempera¬ 
ture, which corresjionds to lO^'’ of the centigrade thermo¬ 
meter. 

This base we must consider as an arc of a circle, and it 
is easy tf) reduce it to the sine of the same arc, according 
to the method given in a note at the end of this memoir. 
The logarithm of the si?:e of the base in toises is found to 
he 3,61485,35800. 

With this quantity as base, and by means of the spherical 
triangles given by Lieut. Col. Mudge in his paj>cr, I have 
fbunu the logarithmic sines in toises of all the sides of his 
series td’ triangles, and have subsequently reduced them to 
logarithmic arcs of the same, which enable me to complete 
the rest of the calculation. With these we may compute 
any portions of the meridian, or successive intervals of 
different stations cxjKcsscd in toises, and in parts nf the 
circle, or ihcir respective azimuths, having regard always 
to the relative convergence of difrcrcnl meridians. 

Tile ailithor has made obscryaiioiis for determining the 
latitude of the two exiremitics of Ids arc, and has also de- 
terntined the azimuths of the ej^terior sides in his series of 
triangles by means of the greatest elongation of the pole 
star. 

In,the calculations that 1 have made, I began at Clifton 
in Yorkshire, the nothern extremity of the arc, 







H^rei^ Ds^trielKIt of MtrlShn* 

mirpose the following are the data furnished Lieut. Co!. 
Mucje. 

Latitude of Clifton reduced to the centre of the station 

53- 27 ' -fi/'es. 

Azimuth of Gringley, seen from Clifton, and reckoned 
from the north toward the west, 256® 17 ^ ih*'. 

Azimuth of Heailiersedge, seen from Clifton, and reck* 
oned in the same direction, 1 lb® 8' 8",8I. 

With these data, and the t*o tables of spherical triangles, 
and the logfiiithms of their sides expressed in arcs, the in¬ 
tervals between ClifVm and the tw'o stations Gringley and 
Ih aihersedge were found in toises and in seconds of a 
degree, as well as all the cr^rrections to be made on the first 
aziniuths increased h\ 1 Str. as azimuths of Clifton seen 
on the hoiizoii at these latter places. 

1'he «tiUie pn>cess was continued for the following sta- 
tioi-s in siK'ce>ston, all tlie wav ti> Dunnose in the Isle of 
Wight, which is the southenmioat extremity of the 
series. 

In this manner we have flie latitudes and azimuths of 
each station, bv nieaiiK ot two or three precetlin>> stations, 
anti eonseqiu ntly w e hat"' a wr.ficalioft of all the eak ula- 
tions that I ave been before made b) L<|i^t. Col. Mudge, 

The results of my calculations arc contained iu the twn 
following tables. 


First Tohle of DUtances in Toises and in ^rmnJs of n De¬ 
gree on the Aleiidiatif comprised between the westerly 
Stations in the Series oj Triangles. 


Names of the Stations. 

Arcs in Toi.'Cs. 

Arcs in Seconds. 

Clifton. 

0,0 

0,0 

Heatljcrscdge. 

6834,324 

430,9928 

Orpit. 

15818,489 

997,5928 

Casilering.. 

]98f)l,i934 

1218,8226 

Corley. 

14295,384 

901 , 6207 ' 

Epweil. 

22327,008 

1408,2^43 

Stow.. 

9555,479 

602 ,"284 

Whitehorse ........ 

18799,645 

1185.8656 

Highclere. I 

l-i9;Jt»,5e7 

945,6354 

JJeao Hill.......... 

.f^I05,6l4 

1016,01 

Dunnose., 

•' 23529,886 

1464,4531 

total 

162057,5437 

10221^0837 


SeoQni 














9B Obsdftmtions m tk$^>]i^easur&/tmi of 

Second Tah% of successive Intervals between the Eastern 


Names of ihe Stations. 

Stations. 

Arcs ill Toises. 

Arc, in Seconds. 

Clifton. .t. .... 

0,0 

0,0 

GrlnRlcy.. 

2809,105 

177,149 

Sutton. 

10838,816 

1061,931 

Holland Hill. 

4681,190 

295 , 225 1 

Bardon Hill. 

18092,261 

1141,0462 

Arbury Hill. 

27956,417 

1763,2683 

Brill. 

22374,106 

1411,2769 

Nuffield. 

14350,3834 

905,2155 

765,6822 

Bagshot. 

12137,933 

Hindhcad. 

14419,2027 

911,5140 

Butser Hill. 

7853,644 

495,4551 

..Duunose. 

20514,036 

1291,1974 

Sum total. 

162057,0941 

10221,9607 


Now if we take the arithmetic mean of the sums con¬ 
tained in the two tables, we have for measures of the entire 
arc, comprised between the stations of Cliitou and Dun- 
nose, the iqUow,ibg quantities 162037,33 tuises, and 
10221,972 sccoij^^f a degree, or 2® 50' 2l",972. By 
dividing the fonntflf of these by the second, we get the 
measure of a degree, corresponding to the mean latitude 
of the whole arc, equal to 57073,74 loises-, or 60826,34 
fathoms, at the temperature of 165-° of the centigrade ther¬ 
mometer, the latitude being 52° 2' 20". 

The station at Arburj* Hill happens to be very nearly in 
the meridian of Clifton and Duunose, and divides the in¬ 
terval between them into nearly equal parts, ,1'hc measures 
of that part of the arc which lies between Arbury and 
Dunnose, is by the tables 91679,47 toises, and 9783",34 
seconds, or 1° 36' 23",34 of the common division of the 
circle. The mean latitude of the arc is 51° 25' 21". And 
the measure of one degree corresponding to it is 5706S,41 
toises. 

In the same manner the measure of the arc comprised 
between Arbury Hill and the northern extremity at Clifton 
is 70377,85 toises, and 4438,63 seconds, or 1° 13' 58",63. 
Its mean latitude is 52° 50' 32''. And we have for one 
degree of the meridian, corresponding to this latitude, 
57080,70 toiws. 

Hence, if we divide the entire arc into two equal parts, 
we deduce the following values of a degree corresponding 
lU lhc middle j^ihe whole and of its parts. 


Latitudes. 
















JLatitpdes. 

’ «'°25 QO" 5^668 

5S S SO 57074 

52 50 30 57081 

Tliese valu«8 are, as appears, perfectly m conformity 
with the theory, and with the results of other measures 
that have been taken in difierent parts of the northern 
hemisphere: but, iu order to place that agreement in a 
more distinct point of view, ] shall show how nearly these 
estimates agree with the elliplic hypothesis, by comparing 
them with those njeasurcs of a degree on which we can 
place the greatest reliance for exactness. 

Now, if w'e compare the results of these calculations 
with those deduced by Lieut. Col. Mndge from his obser¬ 
vations, we shall see the probable source of those errors^ 
which it appears to me have led him to false conclusions. 

It has already been observed, that the station at Arbuiy 
Hill divides the w hole arc into two parts nearly equal, and 
that it is also ncarlv in the meridian of the two extremities 
at Dunnose and Clifton. It was, in all probability, this 
circumstance which determined the author to observe the 
latitude of Arbury Hill, as he would ^en have two partial 
arcs independent of the whole and other. 

For determining the angular exientW these arcs, Lieut. 
Col. Mudge observed the zenith distances of several stars 
on the meridian above the pole, by means of a large zenith 
sector constructed by Ramsden with the same pains that 
he had bestowed upon the theodolite. Lieut. Col. Mudge 
paid all possible attention, and took ail. such precautions as 
might naturally be expected from an observer of his ex¬ 
perience and address. Nevertheless the results of his ob¬ 
servations made on different stars, differ no Jess than four 
seconds from each other. But, by taking a mean of all, 
the dimensions of the three arcs reducetf to the centre at 
each station are as follows : 

Between Clifton and Dunnose 2® 50' 23",35 
Clifton and Arbury I 14 3 ,40 

Arbury and Dunnose 1 36 i 9 ,95 

The extent of the first arc, in linear measure, is 10363391- 
feet English, and when ttiis is reduced to toises, we have 
for the lengths of the three arcs from Lieut. Col. Mudge's 
measures. 

From Clifton to Dunnose 162067,3 

Clifton to Arbury 70380,2 

Arbury to Dunnose . 01687,1 

'« These 



These last values excco^l^bese resulting from my com- 
putatiops, the first lo taises, iJie second by tne third 
by 8 toises; and these ,iifierences arise from the conver* 
gence of the meridians, which the author thought might 
safely be neglected, and in fact it does not make a difierence 
tlKit is perceptible in the value of a degree upon the meri¬ 
dian. For the difierence of 8 toises, in the distance be¬ 
tween Dunnose and Arbury, makes but 5 toises difiTerence 
in the value of a degree upon that arc, and the difference 
of 10 in the whole distance from Dunnose to Clifton, 
makes 3f in the measure of each degree on that arc. So 
that, as far as this source of disagreement is concerned, the 
author's results and mine would not be found to differ 
materially from each other. 

But, if we attend to the angular dimensions of the se¬ 
veral arcs, as deduced from observation and from calcula¬ 
tion, these will not he found lo agree so nearly. 

The following table will show the differences in each in¬ 
stance, 


Clifton and Dunnose j 

\ 2® 50' 2 3", 3 5 observed 
[2 50 21 ,97 calculated 

iperencc 

+ 1 ,38 

Clifton and Arbury ^ 

fp 14' 3",40 observed 
[ 1 13 58 ,63 calculated 

Difference 

+ 4 ,77 

Arbury and Dunnose | 

■ 1® 36' 19",95 observed 
^ 1 36 23 ,34 calculated 

Difference 

-3 ,39 


_ — — — ^ ^ 

These dififerences are really considerable, and are capable of 
producing important errors in the results dependent on them. 

In the first place we see, that the southernmost arc be*' 
tween Ounnofe and Arbury U smaller than it would ap¬ 
pear by cmnputation, by as much asr ; and when this 
deficiency is combined "with m eioess of 8 toises in the 
linear dimensions of the same arc, it makes as much as 40 
toises difference in the eslimatcd length of a degree. The 
Tcverae of this occurs in the northern portion of the arc 
comprised l>clweeii Clifton and Arbury Hill. This is 
larger than it ought lo be 4^',77, and hence the value of 
a degree on the m-eridiap tunti out too small by about (»2 
toises in its litie^ dimensions. Fortunately, however, the 
y excess 



etce^ »f total are is extrail# apiall, m k does not 
exceed so as to m^e b^fc or#ix>^sc9 dil^etica 

in the length ot a degree obs#ri^> i on the meridimi and 
corresponding to the mean 'atitude of the arc examined. 

[I'o becoatmued.] 


Vn. On itie Differential Thermameler: 

ToMr.TillocL •'-' 

Sir, The simplest mode of settling the point in dispntc 
between Professor Leslie and Sir H. Davy, with regard to 
the invention of the differential thermometer, is to give 
exact representations of Mr, Leslie's instrument, of Van 
Plelmont's, and of the hgures Sir Humphry has given of 
th?m. 

Fig. 1, (Plate 11.) is the ’ differential thermometer of 
Mr. Leslie copied from the Hgure he gives of it in bis 
work on Heat, Fig. 2. is the instrument of Van Heimont 
copied from the eeiitiun of his works 1648, and of which 
the figure in the edition 1632 is the same. Fig. 3. is the 
representation Sir H. gives of Van He}#Mt*s instrument; 
and fig. 4. is that which he gives of Mr^flEeslie’s, . No one 
I suppose can look at these figures without perceiving that 
they are not correct representations either of the one or o* 
the other, but that both arc essentially altered. The simpiU 
question, and which one would imagine might be easily 
answered, is. Why were these alterations ma^^ 

Instead of explaining this, a correspondent A. B. in your 
journal for November has said, as affording a ground of 
justification of Sir Humphry, that in the figure of Van 
Helmnnt there is no aperture delineated, and it might 
be conceived hermetically sealed." He adds, that in the 
rcpreseuiaiion Mr. l^slie gave of this instrument in your 
journal, he introduced a cork, and his figure differs ftom 
those in the two eiUtions of Van Heimont, which are found 
in the library of the College of Bklinburgh, and which are 
irerfectlv alike. 

To judge of the validity of this defence, it is only necet* 
^ary to read Van Belmont’s description of the instrument* 
A et D sunt duse spheroe repletse adre. A autem et su« 
perior est exterius undeqnaque clausa, D vero est globus 
inferior apertus in fine canalis F. Snut autem A et D ex 
unico vitro connexa per canaleiii DC£." He afterwards 
adds, “ Liquor BC non potest se moverS .per tempera^ 

* mentum 
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roentum aflabientw ii? wsi uous glolwriifti; mC^ct* 

fug, alter ver® «latjeus/' ^4^ ^her: «^Sin« apertura in 
F litjunr BC non^fdgget aMftug e toco**' 

It thus appears that Van He!months thermometer is de¬ 
scribed by him as open, in the most explicit terms. But 
to prevent the speedy dissipation of the liquor, the aper¬ 
ture or canal F is partly closed by a stopper, as appeafa 
from some other sentences in the description. Thiais not 
very well represented in the enpaving, which is only a 
rude outline, and advantage is taken of this by A. B. to say 
that “ there is no aperture delineated, and it might be con¬ 
ceived to be hermetically sealed.** It is true that, from a 
view of the figpre alone, it might not be evident what i* 
meant to be represented at F. But a reference to the de¬ 
scription which is immediately adjoining, the 6gure itself 
being in the text, points out by the most explicit statement 
that it is “ a canal open at its extremity.*' 1 his defeijce 
then by A. B» is merely a subterfuge. And it docs not after 
all justify Sir Humphry's representation; for, in the figure 
he gives) there is no part corresponding to the canal F, and 
the instrument is represented hermetically sealed, without 
the possibility oL^errinti that it might be open. Why 
was this allerat‘«||iiade ? The effect of it is to render the 
tkermometer o^mi Helmont e5scnti.ally the same with 
Mr. Leslie’s. But it would be hard to say that this had 
been the intention, and tt^e must therefore suppose that 
SOI 7 R* other adequate cause can be assigned. 

The remark by your correspondent^ that Mr. Leslie has 
introduced a cork, is rather frivolous; for whether a cork or 
stopper is j^ut into the canal F is of no importance; the 
rmporlant point which Van Helmont is so careful to state 
is, thatHhere shall be an opening there. Mr. Leslie says 
nothing of a cork ; and the error ni the delineation of the 
instrument, alluded to by A. B. is so trivial that it does not 
deserve notice. 

With regard to the form wliich Van Helmont gives to 
the instrument, and from which-'he calls it suum or- 
ganura,** it is merely turning up the common air ther¬ 
mometer at the bottom, and giving it a ball, so as to form 
^bason, in which the liquor when depressed in the stem 
inight be contained j a variation intmducing no essential 
diffrrence into the instrument; and it may be remarked, 
ihat nothing was more common than to vary the form of 
the air thermometer, as may be seen by a reference to the 
works of that period. Fig. 5. for example is the form of 
mie given bySImetorio in his Commentary on Avieenna.** 
: r * The 
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The sjrphdn barometer \ii'4s"5)ne of the 

comnioti barometer, it Hetiig corivtmenl to have the 
bapoii iorming part of the lube?tHan defat?htd. Van Hel- 
variatroh <v'>\h regsrd to the air'thcrmoracter is jusl 
the • .ts under bil! <s open, and tt could not be other¬ 
wise V:.ut;i d. *rom the rmpo^ie to which he describes it as 
appl:e:diie, titat of showing the temperature of the surround¬ 
ing nt'.diiiip. Hcr'ice he Toads Ifccr with reproaches for his 
stunidi'/ ■' s'.nir')‘i/-g it to be ch)Scd. IfHecf however 
is to V r?*'kcd ;S an Jiot, as Van Helmont sayS, W 
aiJteoi ; lu.mas <'<iti>ndtbat,) for this niistake, It would 
be. still vve^r.-' y the sam*' niisiake were now made after the 


verv * t ■v;,-'»surf of it h\ Van nehnonl honsclf. Jt is 
indied i’:i|.o> .)!-■ tint it cculJ be thatle by any one who 
had it-.d! y p .t vf ibc pa-i.'a'yc in which the instrument 
is dcsenbctl. IivAouldb’. worse than a mistake. The only 
possible deftiicc for Sir Pumplicy is, that he had never read 
the de*criptio\i; and the same defence, whatever stretch of 
candour it luav require, must be extended to A B. 

To the remark by your correspondent, that Mr Leslie 
has not <]noted the senieuce from Van Helnnnil in^which 
the p.inciple of the difTcrennal ihermc|||||ju; is described, 
and to the insinuation conveyed in thtj^BjPional observaj, 
tion, ihvat he “ shall not preiend to determine whether 
Ledie has not read this passage, or whether he has read it 
and has not thought proper to quf)te it,** it is sufficient to 
reply, that Mr. Leslie, in complaining of the injustice that 
had been done him, confined himself to the subject of his 
complaint, wliich he stated as briefly as j^ssiblc. He was, 
not called on to quote this passage mor&tftan some others^ 
but that he did not seek to conceal it, as A- B. would insi¬ 


nuate, is evident from this, that be admits all that can be 
iui'erred from it,—that the statement of Val Helmont “in- 
cidenially involved the principle of the differential thermo¬ 
meter.” This is the precise statement of the fact, and it 
d<KS not invalidate Mr. I^slie’s claim to the invention. A 
train of reasoning involving the principle of an instrument, 
or staling incidentally that principle, is very different from 
the actual coustruenou and application to use of the,instru¬ 
ment itself. Had the thernuinu’ter of Van Helmont been 


such as Sir fl. Davy has figured it j had it been true that 
both its balls are elosid, and that it ‘^exhibits the action 
cf licalcd upon cold air,” it v\ould have been an anticipa¬ 
tion of the ditferential tliemiomeier; and Van Helmont, 
we may be eeriain, would not have given %nch an instru- 
Voi, 41. No. 177 . C \ ment 
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ment ^^ithout difpkying iti advaniages^ and pointing out 
tome u$e to wiuW) it waa to be appinrd. He does no such 
thing. He it merely ledf i. th course of his illustration of 
his own instrument, to introduce an observation; in which 
observation, we, now that we are acquainted «ith the dif¬ 
ferential thermometer, perceive its principle. But be 
thought of no such instrument} nor did the state of know¬ 
ledge at that time furnish any object of experiment to 
vi-hich it could have been applied. Mr, Leslie’s invention 
originated from different views ; it arose from the necessity 
of obviating the inconveniences of the common air ther¬ 
mometer to admit of its being applied to a particular sub¬ 
ject of experiment; and it is injustice to him to represent 
the observation of Van Helmont as an anticipation of his 
invention. 

If Sir H. Davy had remarked, that in the course of a dis¬ 
pute on a form of the air thermometer Van IJclmont had 
incidentally stated the principle of the differential thermo¬ 
meter, Mr. Leslie could not have complained. And had 
Sir H. been eager to make this known to the world, he might 
without impropriety have quoted the passage as it stood 
But why say Van Helmont figured an instrument 
very similar differential thermometer, when he 

igured no suenWistrument ? Why alter the figure of the 
instrument which Van Helmont does give? Why alter it 
in such a manner as to bring it to resemble Mr. Leslie’s ? 
And why alter Mr. Leslie’s so as to bring it, on the other 
hand, to resemble more nearly the find said to be Van Hel- 
mont’s ? These are the true points of discussion ; it is 
needless to wander from thenri; and if Sir Humphry, or his 
friends, give satisfactory answers with regard tf) them, he 
will then stand exculpated from the charges which at pre¬ 
sent lie against him. 

Some of your readers may think that more attention 
has been bestowed on this subject than it deserves. Others 
probably will be of a different opinion. The praise due to 
invention is often its sole reward; and any unfair or in¬ 
vidious attempt to lessen it, ought both in justice to the 
individual aggrieved, and from regard to the jiiterest* of 
science, to meet with due reprohatmn. Where there is any 
appearance of this, therefore, it ought not to pass unno- 


* Such is the apparent eagerness of Sir Humpliry on ihl- point, that he 
introduces twice, first in the introduction, and allcrwariis in the body of 
his work, the staieturnt, that Van Helmont had given a sketch of an lustru- 
^lentsiinilarto the diUcreiuial thermometer, 

• * ticed. 
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ticc^whiie at the Janie time it will ailbfti jatisfaction to 
every one to hnd tlwt A aatisfactory explanation can be 
given. 

I am, sir, 

Your most obedient ^rvant, 
Edinburgh, Jan. 9,1813. C. 0. 


Vni. Dissertation on the Paintings of the middle Age^ and 
those called Gothic. Extracted from an unpublished IVork 
on Painting, by M, Paillot de Montabert 

7he finest models of antiquity will always attract the at> 
tention of every philosophical artist; but the distance which 
separates us from the scluKiIs of antiquity, the infiuence 
of the manners and arts of the moderns, render these studies 
extremely difficult, and limit such subjects to minds of a 
peculiar description. If great eflforts arc therefore required, 
in defect of these dispositions, before we can even compre¬ 
hend tile theory of the ancients ; and if, besides all this, we 
must shake off our tastes and habitudes, and many of our 
doctrines,—it is beyond ail doubt, thievery thing which 
can contribute to facilitate this greail||pidy ought to be 
carefully inquired into, and nothing w'h^ can assist us to 
attain the first sources ought to be neglected. 

It has been remarked, that several chefs-d^antvre of an¬ 
cient sculpture have regained in the present sera that esti¬ 
mation which the observations of many years had not suc¬ 
ceeded in procuring for them. Hence may we not conclude, 
that the opinions of many observers j-emain still in sua- 
pense with rc.'^peci to ninnernus valuable productions which 
we do not yet comprehend? And it is not asttniishing, when 
so many ancient sculptures and paintings appear to us to 
be weak and without substance, that the works of more 
degraded ages are treated with contempt. Nevertheless, 
although we ought to dwell upon works of excellence only, 
we ought to despise such only as are of a vitiated or de¬ 
graded taste, and we ought to cherish some regard fur 
Wtu'ks which, however humble, arc the valuaBle propaga¬ 
tors of the soundest principles. 

Thus, iheref'»re, as the object of every person who ex¬ 
ercises and professes the arts, is very differtiU from that of 
the pci son for whose gratification these arts are cultivated; 
It is the duty of every honest artist to delineate the cs.<icinial 

* Millia's Msj:cb 1SI2* 
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diaraclers wherever he meets with them, and refer to 
first principles on every occasion whetf^secondarv principles 
are displaced, and perverted from their true destination^, by 
prejudices. 

1 shall consequently eruleavour, in the present (disserta¬ 
tion, to call the attention of my readers in the first place 
to the condition of the arts among those of the mofleni 
nations who have respected and folio»ved the doctrines of 
their precursors. I shall point out at the same lime the 
kigratilude of tliese nations for their first masters, and the 
‘ fate of these same arts among those who have despised 
and ncfjk'cted these doctrines. I shall afterwards pioceed to 
the examination of the history and styles of painting of the 
middle age, and of those which are called Gothic. Finally, 
I shall conclude my dissertation by the analysis of certain 
qualities of these paintings, and their parallel with those of 
Raphael, and even of some paintings of the present day. 

I do not pretend, in this essay, to represent as excellent 
the paintings of the middle age : this would not be serving 
the cause of the arts; but I shall endeavour to suhsiitute 
for the aflTected disdain of some waiters, the just degree of 
consideration wlaakthey merit. 

k' niy zeal fcMK arts causes occasional repetitions, I 
hope that my moWes will plead, my jusiilicaiion. 

Causes of the Respect or Neglect for ancient MotmmtJil i, 
among the Nations who have ailtivaled the Aits, 

If we consider the progress of the arts among nations, 
and if wc follow their successive transmissions, we must be 
surprised at the disdain which is gradually developed 
among nations recently civilized, and at the ungrateful 
national pride which banishes the remembrance of the first 
masters of their arts. 

The ancient people of Egypt, who inculcated with so 
much vigilance a respect for their mysteries, their arts and 
sciences, announced themselves as the fjtliers of miracles, 
and designated their country as the Icgjtiinaie cradle of the 
sciences: but if our imagination, excited by these pre- 
surapluous pretensions, goes back for a moment to antericr 
aeras, and seizes the first agc.s of the world j if we endea¬ 
vour to collect the fragments of human knowdedge whic h 
escaped the great catastropl'c of ihe Deluge, we shall find 
even beyond that penod traditional dates, and still more 
ancient cultivators of the arts, and the pretensions of these 
sohd'hant inventors wmII vanish. What will become also 
of the claims or the Egyptians, if we reflect upon their in- 
, icrcourse 
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tercouTse "liy the mediinn of the Red Sea With Persia^nd 
India 

The Egyptians seem therefore to have been indebted for 
their arts lo more ancient nations, ami they profiled by 
them to ft certain degree : perhaps, ff they had not studied 
so much to exalt themselves, they would have carried the 
arts thus acquired much further; and in spite of their cli¬ 
mate, their manucro, their refigion, and many other causes 
which might be advanced to justify their neglect, < the^ 
would have produced chefs-d^aeuvie, if they had beeitbcfter 
able to take advantage of the doctrines of the ancients. 

If we pass on to Greece, we shall find that her inhabi¬ 
tants were indebted to Egvpt for the rudiments of the arts. 
If their admirers are unwilling to admit this, it cannot be 
denied that they derived great advantage from their first 
ma-jlcrs, and among ail the favours which Heaven bestowed 
upon them, that conferred by theiEgvpiians was the greatest. 
'I’he Greeks seem to have been firfcd with the same an)bi« 
tion as the Egyptians. Sculpture and painting, accord¬ 
ing to some of their historians, originated among them. 
I'lic liistorians cited, without regard to method, in Pliny’s 
works, announced the firigin, progre^a^d perfection of 
the arts in Greece. If we can hclieveMpm, nothing was 
borrowed ; all was created, even to the nrst elements, and 
from the fabulous eflbrt of Dibuiadcs down to the miracl^ 
of j^pelles every thing beirngs to them. Sycione and 
Cormth in particular disputed the glory of having invented 
painting. Even the authors of the inventions arc named : 
it was. according to them, Cleanthes of Corinth who in¬ 
vented the art of drawing [pktuni linearis), 'fhelephanes 
of Sveione added the perfection of, shading. Ardiccs of 
Corinth sharetl this merit with him. ft was Cleophanes 
of the same cilv, as it is said, who invented monochromous 
paintings, or the art of tilling np the various contours with 
one and the same colour. Dinias, Carmidas, and Knmarus, 
were .also inventors. Cinion of Cleona was the first who 
traced the muscles and hlood-ve.sfcls, despised the rou¬ 
tine of profile drawings called catagrapha^ and first de¬ 
scribed the folds in draperies. At this sera we begin to 
believe the written authorities; and when afterwards bio* 
graphers make us acquainted with the Barlarchi, the Pol'g- 
iioli, and ollur .siihsc(|nenl painters,-we p.irlicipatc in ihJr 
.admiration of the efforts and genius of the Greeks : hut if 
the latter wore surpassed liy any oilier nation, they wcie 
dissatiiified, and .accused Minerva of havir^ bestowed the 
arts upon others in preference to her legitimate ^worshippers. 

C i-i , 
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If ii be true that the goddess did not give hinlt to the arti 
among them jn a slate of perfection, and armed at all 
points as she came herself front Jupiter’s brain, it is 
nevertheless certain that she initiated them in the primitive 
mysteries of their predecessors, and kindly showt^ them 
the efforts of nations who had previously cultivated them. 

Tfie Egyptians had therefore naturally a hrst acquaintance 
with the arts, and devoted themselves to studies which the 
Greeks afterwards followed with improved success. The 
latier had for a salient point, data sufficiently determinate; 
and the models which they afterw'ards brought from Asia, 
and from Etruria, contributed to accelerate their progress. 

We now reject entirely the opinion of all those writers 
who have incessantly repeated that the arts in Greece were 
in a barbarous state; and if there are still some persons 
who do not acknowledge the influence of the arts in Egypt 
over those of Greece, the superb works which have recently 
appeared in France will remove all doubts on the subject. 

Let us now descend to the times of the Romans. These 
victorious soldiers at first despised the arts, w-hich their in¬ 
creasing luxury nevertheless attracted towards Rome, and 
this capital of tlic world saw the xras revived of Pericles 
and Alexander : ||lm being pupils of the Greeks, they be¬ 
came their rivals. But this very disdainful spirit, that vanity 
which regarded nothing as perfect which they had not pro¬ 
duced themselves, induced them to prefer their national 
and composite taste to the pure and sinjple Attic graces: 
their manners, corrupted by the conquest of Asia, were vi¬ 
sible in their arts; the pride of the Romans dictated the 
laws to sculpture and painting; and instead of the phiktso- 
plrers and learned men going to study at Athens, as the 
Athenians formerly studied at Memphis and Thebes, § 
fastidious taste triumphed over the simplicity of nature, 
and the style of the ancient schools began to disappear. 
From this moment the gods and heroes of Homer, figured 
hv the arts, had no longer die same majesty; and w'hen 
3’liny informs us that tn his day there were still some 
artists equally expert with the ancients, we are indintd 
to believe that this opinion savoured of the influence of the 
age; an influence to which the w'isest men are subject. But 
without seeking for its cfltxls among the many celebrated 
men of ih it age, I shall merdv quote the words of Quinc- 
tilian, the pupil of the Greeks; he informs us, that he 
was aoquitinicd with nothing more majestic or magnificent 
than the nibcs,aiul insignia of the triumphant generals of 
^at tietjod. The uauiral and aflecring siuiplktty of the 
t';,' * Greekj 
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Gretkft was thczefbr; gradually abandonedl for the richneif 
and magmficefi^/ht combinations; aad the arts assumed 
a character of d^^radstion. < Keveithelei^} while we must 
admire the imposing aspect of the works of the best days 
of Rome^ under the Antonmi, we‘must repeat that the Greek 
uipdels of the age of Pericles always shine with new lustre, 
and that the study of the medals of Sicily alone, or of the 
bas-reliefs from Athens, will always delight the artist of 
genuine taste and talents. 

If we now turn our attention to the middle ages, when 
the southern parts of Europe groaned under barbarism, we 
must also ascribe the new calamities which befel painting 
to pride and disdain. National vanity had no longer any 
control: at these unfortunate aeras the learned were more 
employed in collecting the fragmeulg of the arts than in 
adding to their perfection j and this respectful modesty, 
which was not without its good effects, since it recalled 
the ages of simplicity, paved the way for the glory of Da 
Vinci and Raphael. In those days antiquity was again 
honoured, and simple nature was once more loved and re¬ 
spected. The influence of the events of the time was the 
only obstacle: the sciences were not studied, it is true, 
but the minds of men were purer; thewfore less cultivated, 
but good sense prevailed. In a word, utis state of the arts 
afforded extensive grounds for indulging in hope, and no¬ 
thing to fear for their advancement. It was in those days 
of comparative languor that the consolations of painting 
softened the bitterness of individual and national sufferings; 
its mild and beneficent fruits were cultivated; and Religion, 
freed from the persecutions of the Heathens, employed it to 
record her triumphs. The temples, the receptacle? of the 
dead, and the monasteries opened their sacred asylums, and 
the art of painting portable portraits was universally cul¬ 
tivated. From Constantinople to Rome, and from Rome 
to Siberia, we fin<f representations of the saints, the apo¬ 
stles, and the divine mysteries. So many efforts, seconded 
by the proiei lion of the ecclesiastical councils, produced 
some valuable specimens of art. The fragments of anti¬ 
quity which had been collected, the study of the most an¬ 
cient paintings and sculptures of the Christian sra, the 
examples drawm even from the monuments of Paganism 
which had been recently annihilated,—>alI contributed to 
keep alive among the painters of those days the sentimentt 
of candour and the principles of true dignity. 

What right then have we to throw ridicule upon these first 
expressiurvi of ardent gratitude and religidn } How absurd 

C 4 ' woidd 
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nmn,-^models, which weiie>>derived fiom the iti^ioiahle 
sources of autiquiiy ! • , .. .“ i. 

After having |K>inted out *the lamentable effects of that 
%vnhy which made the precepts of tue ant iems be de¬ 
spised; alter having shown that it is our iluty, not to create 
a art, but rather to recover that of the ancients; 1 
shall proceed to the history of the painters of the middle 
age,, and to the classification of their dlflerenl styles, which 
has been hitherto neglected. 

Histories of the Paintings of the middle Jge. 

Libraries furnish us with lew or no documents of this 
description, at least with none of a date previous to the 
present ®ra. 

The most important modern work is by M. Agincourf, 
who has devoted ne arly twenty years of a residence in Italy 
to the subject, flis hisioiv, wliich is not yet published, 
cannot afford all the ^idvanlagcs which 1 could have wished; 
but when at Hom||y|have so often heard the author ex¬ 
patiate on ilie interaH which artists must necessarily feel iu 
tlie study of these monuments, that 1 am convinced of the 
valpe of his labours to the an of painting. 

Almost at the same instant there appeared another writer 
fired with the same ardour. In a work entitled “ Consi¬ 
derations sur i'EtOri de la Pimtui'^ m Italic dans hs quatre 
Steeles qvi ont precedes celiii de Rophnd,'* M. Artaud has" 
presented the world with a most valuable collection of facts. 
‘Tdis work contains an account of upwards of 150 pictures 
anterior to Perugino, and several of which arc works of the 
twelhh century. 

M. Denoii, whose indefatigable zeal and enlightened 
taste are so well known, has reccMitly enriched our public 
collections at Paris with pictures of the above period col¬ 
lected by himself. These pictures cannot tail to fix the 
attention of the learned. 

Among other nations, and the English in particular, a 
similar taste begins to spread, and there can be little doubt 
that the efforts of the zealous propagators of the ancient 
arts above alluded to, will be followed up by inor^ precise 
and more extensive chronologies of the science. 

But it is now time to speak of the cause of the scarcity of 
paintings, tl:ie number of which ought to be immense. 

. , I shall 
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I shall .ine|[itiQn j{l)^ desimction. Their 

most angieot tiie koiMIchu^ or breakers of 

images, whoiie sproei^ second 

eaus^ was .d>e tmpidiiy of ptfcjrs«4(iMiifho Itlestroyed them 
for the fake of the oruameots m<«gold and precious stones 
which fUiToiindecl them: and the third cause of their 
destruction, of alt otlters the most aOlicting, was that 
jealousy of their plagiarists, who not only annihilated them, 
hut endeavoured to propagate a contempt hir images which 
they nevertheless did nut cease to enusuit, to ufiitatC; and 
to lay under daily contribution. Finally, such was,4he 
influence of'tbcsc disdainful enemies, that under Pope 
Julius they tore down without remorse from the walls of 
the Vatican a fresco by Perugino, to make room for otie 
which Ra()bael was to execute,—although the latter, equally 
commendable for a great and enlightened mind, nobly op- 
I'yoscd it. We.may conceive therefore that these paintings 
arc very rare in Italy, and even throughout Europe. 

Of the Styles and Schools of the Paintings of the middle 

Age. 

It belongs to those only who are familiar with the sera, 
the various dates and styles, to furnis}v|iifs worthy of the 
public attention on the above topics: bo^^ I conceive that 
an artist may have views and comparisons which may^ 
escape the observation of the mere virtuoso or antiquary, 

I have undertaken the task of making some classifications. 

I am aware that it is of very little consequence to arkists 
to know precisely at what time, and in what places, certain 
parts of the art of painting were abandoned, resumed, and 
lost again : but they will confess, I trust, that there are in¬ 
direct w'ays of advancing tfif arts, and that none can be . 
blamed in particular; and they must also admit that, al¬ 
though these views may not be new to every person, they 
niav nevertheless possess some intere^, since they bring 
to lieht the causes of the progress as w'ell as those of the 
declme of the grand art of painting. 

By the term middle age, I mean the aera which embraces 
the first period of the decline of the empire under Con¬ 
stantine' the Great, and w’hich coming down in the first 
place to the ninth century, which terminated the persecu¬ 
tions against the Iconoclasts, embraces the period of the 
revival of the arts in the twelfth and thirteenth centuries, 
when the famous modem masters flourished. 

Amid the obscurity which veils more or less the histo¬ 
rical facts of these times, the progress of tlit art of painting 

• may 
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msy neverthelefs tie traced, li is tnmihsA we ire ignonint 
oJ'' tbe causes wjiicb ftroionged the intervals of sleep, or 
lethargy, of ail tlti fintt arti, and there wil^ perhaps be a per¬ 
petual oblivion both'of tiie names of the ^principal artists 
who continued to cultivate the arts at certain periods, and 
of the seras at which these artists nourished. But as the art 
of painting comprehends only a determinate iiumhe of 
constituent parts, it is not impossible to ascertain the 
various influences which invited to the study of these va¬ 
rious parts artists of every age and country ; and the ana¬ 
lysis alone of these same parts ought to be sufficient with 
us for fixing the degree of interest, or of esteem, which we 
<Onght to bestow on these diffi'rent productions: thus we 
shall be able to distinguish the various schools from which 
they em^mated. 

Before entering upon this analysis, it is proper to refer 
to the opinion, of Wtnckeimun, Mengs, Webbs, Milizia, and 
9«ime other modern writers, who have recognised the merit 
of the poductions of the old schools. The period at which 
these authors wrote did not permit them to publish, with¬ 
out restriction, all the new ideas, the strength and trnih of 
which should gradually le‘>sen the veneration improperly 
paid by certain <^|Actic writers to the idols of former cen¬ 
turies: but the same thoughts animated better artists; our 
pictures, statues, and in short ail our arts have felt the 
happy cflccts, and we may explain ourselves without con¬ 
straint now that persons are disposed to receive the truth. 

The art of painting as practised by the ancients, al¬ 
though depressed, despised, and persecuted, nevertheless 
preserved its essential character. If the paintings executed 
at Borne under the emperors were not to be compared to 
the ohafs-d*oeuvre of Parrhaskis and Zeuxis, they did not 
exhibit a corrupted taste, or encourage pernicious doctrines, 
Tbe most humble productions of these limes are not beyond 
the rules of art; nor do they present those fantasies since 
authorised by irresolute minds, or those wild ideas which 
ignorance may at all times regard as an intrepid and novel 
species of entlni/iasro. It was when painting was almost 
entirely neglected, and langui.^hed without notice, that the 
Tuscans, wishing to become more civilized, laid the arts 
under coniribution: but from what point did those artists 
set out, who wished to unite their celebrity to that of their 
epuntry ? and what were tbe rules and maxims of those 
painters, who from that tera filled all Jtalv with their names 
and their new' manner ? Did they confine themselves to 
taking up the art where the ancieuls had left it } Did they 
‘ endeavour 
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endeavour to reiltore^^ it the perfijttion of which it had 
been so long deprived ? and were iewmrtists suHicienily 
enlightened to recognise the iw di itr t rc tiible solidity of the 
foundations of the an among th# ancitnts, thinking that 
they could build only upon’ such bases, and forsaking their 
new idea*' and deceitful independence ? Who can answer 
all' hese questions ? Such observers and artists alone as are 
destitute of prejudices: those only clearly perceive the 
barrier which insulated the arts of Florence irom antiquity. 
All the genius, all the merits of the Bandinellt, Sec. Sec. 
are within this barrier. It is true that the art was partially 
revived; hut it was no longer that of antiquity ; i. e. it 
was no longer directed, guided, and characterized by those 
documents which are adapted to it at all times and seasons. 
In pictures, the drawing department gained in'perspective 
correctness, and lost in ndiveti: it gained in intrepidity 
and energy, and lost in truth and proportion. Anatomy 
became a study of ostentation: the magnificence of form 
was factitious; the artist appeared greafer than the work, 
and celebrity was confounded with perfection. The com¬ 
position was abandoned to the caprice of the artist, and 
was only kept within bounds, when the recollections of the 
order and symmetry of the ancients (X^rred by chance to 
determine their wavering resolutions. The essential cha¬ 
racters of nature being once misunderstood, those of art 
were abandoned, and became a subject of disputation in 
the schools. The artists, freed from the yoke of ancient 
doctrines^ prolonged for some time their doubts as to the 
esscniials'oF painting and sculpture; and at length they at¬ 
tained that which was inevitable, i. e. the celebrity of the 
most eminent dragged the rest along with them. It was 
no longer the science of Phidias, Praxiteles, Protogenes, 
which was to be recovered z the fiery and imposing sketches 
of Michael Angelo were alone to be imitated : it was no 
longer from nature that ideas were to be drawn and re¬ 
newed, but rather from the academies already famous, pro¬ 
tected by princes, and become the glory of the country and 
of all Italy. The modesty of a small number of philoso¬ 
phical artists, and their praiseworthy attempts, scorned all 
exaggerations; but their pictures were nevertheless praised, 
because nature was exhibited in them: but vanity con¬ 
tinuing its progress, ail succeeding men of genius, one after 
another, worshipped the mysteries of these new schools of 
supe^tition. The efforts made to shake off this propen¬ 
sity for the natural tastes of each, absorbed the faculties, 
and there remained no lunger any moral method by which 
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On ilte Teeth qf Fishery arid She^ jfhund 

to ascend to the philosophj’^of those'-Greeks who- wei^e an 
honour to the ‘Tlwrsilite of lhing« continued to the 
pr^sen t day, a nd ’ tll^ 8 of the, ^iqrmerhtt had 

all the foroe of law in thfe Workshops, ilfft the talents of 
an infinite tumiber of painters, very justly admifed^ do* not 
destroy their opinion. Ft was reserved to ooi? fiera^ and 
our schools, to abandon and annihilate prejudices so lon^ 
combated without success. Painting and sculpture, alarmed 
and ashamed at so many humiliating degradations, finally 
threw themselves into the arms of natures artists again re- 
iuuicd the route wtiich she pointed out. ~ 

‘ [To be contiiracd ] 


IX. On the Teeth ofFishes^ and Sheila found in the Ficinihj 
of Reading. By D. Plbndkrleath, Jli.D.j Reading. 

K 

To Mr. Tilloch, 

Sir, In the vicinity of Reading, within a circutnrercnce 
of three miles, there are four brick inanufactories. 1'he pits 
which have been dug for the purpose of procuring materials 
for the formation m bricks, afford an opportunity of ex¬ 
amining the strata of earth in this vicinity; and of how¬ 
ever small importance individual observations of themselves 
may be—still, in a collective point of viesv, they may add to 
a mass of evidence which may cvcniuaily lead to the most 
interesting inductions in the science of mineralogy. 

The celebrated Cuvier, in his la e publication oti Organic 
Remains in the vicinity of Paris, has by patient investiga¬ 
tion and indefalijrable industry thrown constderable light 
on this subject, disclaiming all speculative opinions, he iias 
continued by unwearied application to examine nature her¬ 
self; and has described the appearances which prcseniid 
themselves, in plain and perspicuous language, avoiding as 
much as possible those technical terms which may have a 
reference to former and piohably erroneous systems; for 
the knowledge of the constitution of the earth is still 
in its infancy, and it is only to be forw^arded by the means 
which be has pursued. In reference to this opinion, f 
transmit to you for insertion in the Philosophical Maga¬ 
zine, the following appearances from actual observation of 
the pits above described. The greatest in depth does not ex¬ 
ceed eighty feet from the surface to the bottom j and as they 
zR coincide pretty exactly in the nature of their siratifica- 
shall select Utat one which has been longest opened, 
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and in the greatest teeth and shells has 

been discavered,'descriptioii^'^fe 
zontdy'and-«ibis sectien is layer, and 

which is tbe’fbdndaiiom, is ch^lfl' In this formation no 
organic retains have been discovered; it contains nodules 
of 6it>ts» which are usually in beds and atlhermg to the 
chalk. Immediately above is the stratum of sand, con¬ 
taining the remains of marine animals. Its thicknesst varies 
from two feet and a half to less than a foot. T he bed edn- 
tainlng'lhese remains is not entirely of sand, as some.clay 
may be distinguished among it. The oysters are commonly 
entire ; orie valve being connected with another, although 
the adhesion has become so slight that they may without 
difficiiity be separated, and the lamin® of each valve may 
likewise be very easily divided. On separating the valves, 

1 found that the place which bad been occupied by the 
oyster was filled by an unctuous earth exactly of the same 
shape with the oyster. 

I’he external appearance of these shells is in some in¬ 
stances entire; but they generally have the appearance of 
those oyster shells ,which have been exposed to heat, and 
when placed "in a fire they do not crepitate. The outer sur¬ 
faces are rough; the inner smooth.';They differ very 
much in size. The largest which I have observed is six 
inches in length and lour in breadth. That- they exist in 
very considerable fjuaniiiy is proved from the circumstance 
of their having been discovered for upwards of a century, 
since which time the workmen have been in the daily 
custom of finding them. Dr. Brewer, in the Philosophical 
Transactions for 1700, mentions them w-ithout adverting* 
to the teeth which are found in the same formation. These 
teeth are of a triangular shape, a little bent, of a dark- 
leaden colour, and having their surfaces polished. They 
arc very small, the longest not much exceeding an inch in 
length, w'lth the interior surface in some longitudinally sul- 
cated. They are found in considerable quantities, but no 
verlebrtfi or any other remains of marine animals have been 
discovered along with them. The land in which they are 
imbedded is coarser and of a darker colour than that which is 
superincumbent, containing a little clay and gravel; which 
I remark, because, in order to obtain any uselul knovviedge 
on “these subjects, it is necessary that the examination of 
these bodies should be connected with that ol the strata in 
which they are found. The next stratum is a thin one of 
blue-colourcd earth, above which is a layer of sand with¬ 
out any adhesion of extraneous substances,, and exleudiag 


^ * 



Notices respecting New ISooh, 

to the thickness of seven J^U The next in iftiteession is 
the formation of red is cot^on) 5 ''.'the greatest 

it) thickness of the ^i^tki^ns. 1'be last uppermost 
is the alludidl earth, wlllch does nol exceed the thickness 
of two feet. In the three other pits, the diCereiice consists 
in the relative thickness of the different strata. In the one 
which is most advanced in a northern direction, the shells 
are wanting; hut teeth, similar to the others, are discovered. 

t may likewise mention that a vertical section, made 
within the extent of a mile from this northernmost pit, at> 
fords a quite different appearance of the strati6cation, as 
immediately under a thin covering of alluvial earth is chalk, 
which presents a singular appearance, t.hc layers of chalk 
and of ffints being alternate through the whole depth, and 
observing great regularity of distance. The Thames divides 
these two pits. 

Many parts in this island afford opportunities of dc« 
scribing differences in stratiUcation; and when many such 
suireys are made in parts of the globe separated from each 
other, and these appearances accurately compared, there is 
no doubt but that a true theory of the mineral kingdom 
will be the result. 

I am, sir, 

Your obedient humble servant, 
Reading, Jan. 21, ISIS. J3. PlenDERLBATH, M. D. 


X. Notices respecting New Books. 

^teresting Discoveries and Researches on the Font of the 
Horse. By Bracy Claok, F.L.S.&c. In two Parts. 
Quarto. 

A.MONG other discoveries contained in this work are 
The inflexion of the hoof at the heels, toward.*? its centre, 
forming an elastic how, important in diminishing the re¬ 
sistance to the weight and efforts of the animal:—A re¬ 
markable hand discovered, passing from the sides of the 
frog round the upper part of the hoof, servimr to connect 
it strongly with the skin, and to close the line or joint 
where they meet. 

The real cause of the running thrush is explained on 
pnnciples before unknowm. 

A most important defect detected, in the principle itself, 
of^odem shoeing, more injurious than the abuses com- 
l^^d ofj.Aajrtieulafly to growing feet, and the elastic feet 
demonstrated by a striking and very de- 
’ » cisire 
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cUive experiment. 'Ijbe ixllapj^ of the French doctrine of 
Pressure ^jhe exposed, ^ why this method has not 
succceded ln adHiai practice. I^e^useof rin^ Omtet^ 
horses feet oxplained. A mhre correct description jof 
founder, and tne miii^ated founder. An imhnown and 
very singular m'ganizauon or the internal frog exhibited, 
of co''’Stratcd layers of tendon, which appear to break the 
force of external concussion, by each layer receivinjl^ in 
succession its effects.—A new and highly beautiful struc¬ 
ture of plates of bone, on the sides uf the natural coffin- 
lone, imparting a degree of elasticity to it, and which 
structure, is gradually obliterated by the overpowering 
effects of the iron in shoeing, &c. To these is added, 

An highly impotiani Essay detailing the result of several 
expensive experiments, which show that expanding ^he 
contracted feet of horses, is not generally attended with 
benefit or advantage, and a discovery of the very unexpected 
cause of this. Also, 

An Essay, respecting the Shoes of the Anaents, proving, 
that their shoeing \\ as without nails, and that the present 
art was not in use till after the fifth century of the Christian 
era: remarks on the shoe of King Childeric's horse, and 
of the first nailed shoe on record, &c.. 

The Philosophy of Arithmetic, {considered as a Branch of 
Mathematical Science,) and the Elements of Algebrai 
designed for the Use of Schools, and in Aid of private 
Instruction. By John Walkbr, formerly Fellow of 
Dublin College. Svo. 216 pp. Dublin 1812. 

We cannot withhold our praise from the author of thi* 
work, for his attempt to piace arithmetic in that rank 
which it ought to hold as one of the two great braiKhea 
of mathematics. If we admit with Mr. Locke, that num¬ 
ber is that which the mind makes use of, in measuring alt 
things that by us are measurable,*’ Arithmetic certainly 
ought, as the author coiitendi, to lake precedence of Geome¬ 
try, with which it has a more necessary connection ibaii 
some arc willing to a'l >w. 

In the first chapter, Mr. Walker, after noticing that we 
are indebted to the Arabs for nur ftresent method of nu¬ 
meral notation, remarks that we may be impressed with 
a conviction of its ingenious simplicity, if we reflect on the 
endless varieties and indefinite magnitude of numbers ^and 
then observe, that we are enabled, by the aid of only ten 
characters (the nine significant figures and tl^ cypher) 
designate any numbers whatsoever me 




and distinctness; anda foruji?whj^h sn^dts them 
most conveniehiij' to arithtew^ ira- 

utiliijf nf the contrivauce it m^br^Ment for 
tbd ‘ Ipresent to niustt^te by the folto^^Uig.iflci^^ Most 
citWrenj^'a very y»Hing age can with case sritdttpiy or di- 
vTde tbe number 67,489 by the number'56$. fiut let the 
saiiiie numbers be expressed by the Roman meibod of no¬ 
tation, which prevailed in Europe before the iptroduction 
of the Arabic* thus—Ixvii.ccuclxxxix and dviri;—a man 
will be puxzlod to perform either operation. The Greeks 
employed a numeral notation siniilar to the Roman: and 
it is truly wonderful bow their' mathematicians (even with 
the aid of some mechanical contrivances) surmounted the 
ditficuliiea which they bad to encounter in their arithme¬ 
tical calculations j while we know that they were engaged 
in some of a very long and complicated nature. 

“ Yet when we exarflKne the fundamental principle of 
the Arabic notation, it becomes a matter of surprise that 
the invention was not of earlier discovery; for it proceeds 
on a principle extremely simple, and one that must have 
been employed in all ages, whenever there was a practical 
occasion of counting any very large number. We may 
illustrate the prmciple by supposing that we had to count 
a great heap of guineas, {t is plain that unless w'e employ 
some check on our numeration, we shall be very apt to 
lose our reckoning, and get astray as w'e advance. What 
then is the inosf obvious method of securing accuracy in 
our reckoning? Is it not to^ount by tens, or some fixed 
number beyond which we never shall proceed ? Thus, 
when we h^ve reckoned ten guineas, w'e may lay them 
aside in one parcel, and proceed to count another parcel 
often. But to prevent the number of these parcels from 
accumulating so as to lead us astray, whenever we have 
counted ten such parcels we may make them up into a 
rouleau, containing therefore ten times ten guineas, or one 
hundred: and whenever we flave ten such rouleaus, we 


may combine^ them itjlo one set, consisting of ten hun¬ 
dred, or a thousand, guineas : and so on. And by this 
sihiple contrivance it would never be necessary to reckon 
beyond the number ten. JSlow it is precisely upon this 
principle that we proceed in designating numbers by the 
Awbic notation, 'Fhe s«fveral columns of figures, from 
the right hand column, are the compartments in wliich we 
dispose the several combinations of ten. The first column 
bn.tho right hand units, below ten ; 

tia^i Aext toitm the left baud, or second coiamn, is the 



plac<i Uin sucli |)arcet 8 ; the 

thirJ pareeh ot a hw4re4 ten tiist^ 

teA) hela|^| 9 i^ tPi" fntifth, for mi p^ccli of a'thonaamji 
(or ten bon^^)‘ten: the for alt parcels of 
ten thmi 9 i^^l 9 <#«r ten t the Sitth^ ibr all paroelft of 4 
hundred thobdmt} (or ten limes ten thousand) below t^ s 
the seventh; f^r all parcels of ten hundred thousand (br ,4 
million) bcj^w ten, «c. ■ 

Thus ^ the help of the nine sisrnificant flguret^lil^ 
the cypher we are able to designate all uuitibm hotve<^ 
great j and this, urhile eaCirof the figures (called the teh 
digits, from the Latin word signifying a finger) 
tains the same numeral signidcanry. For examplb\ rnlthe 
two numbers 57 and 570, the character 5 dendtCS id''each 
the number five, and the character 7 the nirmbcr seven: 
but in the former the 5 standing in the second column 
designates five parcels of ten each, # fifty 5 but in the latter, 
where it^'staiul# in the third column, it designates five par¬ 
cels of a hundred each, or five hundred: and in the former, 
the 7 standing in the Hght hand column designates seven 
units; but in the latter, standing in the second column, 
designates seven tens, or seventy. And tf^iis we sec that 
the cypher, though it denote that there is no number be¬ 
longing to it« column, yet must be written ; in order t5 
briuff the significant figurts into their proper places. 

“To facilitate numeration, wC commonly mark off b^ 
a comma every period of si'x figures, .coifiineaciug from 
the right hand, and often st^ri-jKiriotls of three figures. 
And as the name of a miflio/i fl given to ten hundred thou¬ 
sand, so ten hundred thousand niiHions^be called a hilliotf; 
the place of which therefore commences at the thirteenth 
column. In like manner the names of a trilliout quadriU 
i<oriy £cc. arc given to ten hundred thousand billions, tril¬ 
lions, &c. 
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ir ten sticb pateets; the 
3undrcd ten 
I nlteccli of a'thonsami 


“ Hut here it is to^ be observed, that the facility with 
which we can deslgirate tiie h^hest numbers, and perform 
every arithmetical calculation on them, has occasioned an 
insensibility to the enormous magnitude of the numbers etC 
which wc speak. One billi^m i-i very easily mentioned, and 
easily designated by a unit followed by twelve cyphers: 
thus—1,000000, OUOOO'j. A child also can multiply or di¬ 
vide that nutnher. But perhaps the reader will be suf* 
prised at the statement that there is not one bUlton of se^ 
cunds in thirty thousand years; though therb be fib seconds 
in every niinute, fio minutes in every hohf, £4 hours tfk 
every day, and in a solar year 305 days 5 bioim4is minutes 
Vol.41, No. l 77 -*^an. 1813. v 'V 




and about 4S seconds. At that oaknlation/ llW precise 
number of Seconds in $dj0o6 years is opty 9^^7,li<IO(KK); 
«r above 50 thousand initliona less thih So 

the number of seconds, which have {leased since the 
creation of the world, is considerably less the fifth 
of one billion. In fact, it is only ^ some such con> 
sjderations that we can form any conception of numbers so 
immense. 

** From the view we have taken of the Ardtic notation, 
it is plain that a cypher, wherever it occurs, increases ten¬ 
fold the value of every figure standing on its left hand; but 
does not affect the value of the figures standing on its right 
liiMrid* Tt appears also that the several columns may be con- 
ii^iiyed ^ he beaded with their respective titles, as parcels 
bf a thousand eac h, of a hundred, of tens, &c.** 

To the preceding extract, which may serve as a specimen 
of the author’s style, it is only necessary to add, that one 
great merit of the work is, the lucid and full, yet perspi¬ 
cuous, explanation of elementary principles, which it ex¬ 
hibits, without departing from the rigidness of demonstra¬ 
tion. In the detail the author has been happy in the 
adaptation of examples to the doctrines they are proposed 
to illustrate, and they are so contrived as to interest the 
juvenile mind in the attainment of the results. 

To *hose who make themselves acquainted with the 
Scientific principles of common arithmetic, the Elements 
of Algebra offer no serious difficulty. Of these elements 
the author has given such a view as may introduce the 
student into that field of saencey^ud enable him to make 
further progress *fjfay the aid of the larger works extant on 
the subject.” 


Xf. Proceedings of Learned Societies, 

AOYAL SOCIETT. 

Jan. 14. The Right Hon. the President in the chair.—A 
paper detailing Experiments on Arseliic, Part II. by 
William Lajinhe, M.D. was read. 

In this paper Dr. Lambe has continued his obsemtions 
6n arsenic. He has related the effects of potash, of am¬ 
monia, and of lime, upon this roetal^ each of which sub¬ 
stances has furnished new observations. 

By heating white oxide of arsenic with suh-carbonate of 
potash, the o^idc is divided into two partS't one portion is 
Hcjdified, the acid combining with the potash: another 
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part is r^4ilus belug always found in 

the ntob P^- found that this com* 

pound bot||iiP^il|!4 and g^ye out im^nctfpberk.iir. Whcur 
the heat low, a large portion of the air of the ves¬ 

sels disappefiw I when a brisk heat was used, the air of the 
vessels had re(»iv^ an augmentation, consisting of a mix¬ 
ture of oxygen and azote. 

The action of ammonia was examined by uniting the 
alkali with arsenic acid, and decomposing the salt by h^t. 
To succeed in this process, it is necessary to mix the salt 
previously with iron filings, otherwise the glass of the 
retort is dissolved. The gas which came over was receivdd 
in three successive portions. The first was not e:i^inedf 
as consisting principally of the air contained in the retort t 
the second portion appeared to be pure azote; the third ana 
last portion proved to be principally a new and peculiar 
gas, similar to that described in^ Dr. Lambe*s former 
paper: ityields, by being inflamed with oxygen gas, both 
carbonic and nitrous acids ; and Dr# L. has called it there¬ 
fore nitro-carbonic oxjide* 

The effect of lime has led to the most unexpected results. 
It appears, that when white oxide of arsenic mid lime are 
heated together, a portion of the arsenic disappears, and in 
its place water and carbonic acid are found; nor does there 
appear (as far at least as has been hitherto examined) any 
other product. In some cases a large quantity of carbonic 
acid was evolved, independent of the portiq^ absorbed by 
the lime j in other cases the w^olc, or nearly so, was idi- 
•orbed by the lime. *i*|om the^Vfacts Dr. Lambe concludes 
that oxide of arsenic is hi this experimitnt decompounded, 
a|id that it is composed of the substances which form the 
eqmmon elements of animal and vegetable matter; name- 
IVf carbon, hydrogen, and oxygen. 

Jan. 21. A letter to the President, from the American 
Col. Humphries, on a new species of Sheep was read# 
This peculiar breed, it appears, originated from some un- 
(tnown cause (probably a species of disease) in the state 
pf Massachussetts in I79t. It was produced by a ewe 
whiQh fed on the banks of a river much frequented by 
Otters, and the shortness of this animal’s legs suggest^ 
the idea that it must have been occasioned either by the 
im^inalion of the mother, or more substantial commotu- 
eation. What contributed to sancuon this,wild conjectiiii^ 
was the disappeamnee of the otters (a yere natural eircum* 
itimce in thp liflp of this nomade race) from that part of 

Da • the 
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tbe river. Xl(ip ^hief |^,liarHH»s ^ 

vulgarly tkndm54^«53» a 1 ^f,' ycry ,st^drt,, cypo^d> vefy 
l^iaxed and ^t^l^i^stiiuirion, 

ind a g;pne)‘aHyf»eagre >ady,--ib^^^ pi“48a^f^' to the dif¬ 
ficulty a.nd pain, it-must midvrgd irt prPcI^ipg ita fotfd. 

reason for ]iropafatmg this apparently diseased race 
ws^ the want of qtitc^set kncOa;, and the general adoption 
©I; low atone Tit'alls, which were unequal to prevent the 
etymon breed of sheep from trespassing on corn or mea¬ 
dow lands. Its body usu41y weighs abtnU 4$lhs.; its wool is 
rather long and. fine, and when crossed with the Merino 
breed yielded a fine long silky staple, and weighing from 
^ to 4 lbs. each fleece. It is diflicult to fatten^ but propa- 

f ates its specres hkc the conunun sheep. Sometimes, 
owever, where the cnmnfion cwc had twins by a ram of 
this kind, the female lamb was like the ntother, and the 
itiale Itli^e the father, and the eeittraft between two such 
lambs sucking the same twe was hr^ktng. The defects, it 
appeals, of this, breed ^vei*ba!ancc its advantages, as it is 
becoming extinct, and it was with diiflcuhy that Colonel 
Humphnea could, procure one to dissect, and send the 
skeleton to the Royal Society. If it coujkl not leap ditches, 
itvwas.equally incapable of being driven to market, and the 
duration of its life was consequently uncertain, and rather 
limited.. A physician who dissected one at Boston, called 
it by a more cliaracteristic appellation, Agkon, from dyxcov, 
u> elbow. 

A paper by Sir Everard Home was read on the coagu¬ 
lating glands in the stomachs of somoanimals and fowls. 
This short paper contained an accouht of some experiments 
xnade by the late Mr. Hunter, to ascertain the coagulating 
power of the diflerent parts of the stomach of calves and 
fowls j from which it appeared that the cardiac portion 
yields the stroi^cst runnet, and that the gastric juice is tlic 
chief .liquid that effects coagulation or becomes runnet. 


PHILOSOPHICAL SOCIETY OF LOSDDN. ■ 

Mr.,Wright’s Lectures on the Passions—(Forming the 
second Course of his Elucidation of the Oratorical 
Character:). 

M», Wright has during the present and last months re¬ 
sumed his labours iii Ibis department of science before a 
numeroue audience. 
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the tcadB^^leiftafey. '^t- his theory 
coiirse delivered }att ajxrSrtg*) the led* 
I'refereace by the lollowmg caDoentretibii 
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fmeintaio^ 

Hurercdn * 
of its prill 

The moseks and perm constituting the aniiPal 
frame are fitted to act iti nnisdn^ith each other, and tbni 
the organs of sound in all animals produce nmform expr^f. 
sion : that the sound expressrve^t tran(]|ui1Uty answers to 
musical phaenomena; and ihat ihe sounds expressive of 
all the modifications of feeling correspond, also, with 
musical phaenomena, and all the varieties of concoi^ and 
discord; and these are subservient to tliis^complexity of 
passion, emotion and sehtimen^. Laughing and crying ard 
ihe simple signs by which man expresses peasure or pain ; 
and as all bis passions ah^iorlificationis of |oz?e'and hatred, 
it follows that ihCse altniple expressintM of; look must also 
be modified to correspond with the r^lrsity. And'further, 
by analogy, as the simple signs of desire a;id aversion may 
be produced by physical as well as menial causes, and by a 
mere effort of ihe will as easily as bv eitherv.it follows 
that all the other passions may be produced ttr the same 
way/* 

From tlie paramoimi influence of pa'ision over reason in ‘ 
the mass of mankind, “the onilor, (said Mr.W.) by a 
judidom cxerlion of that art which enables him tocouiiter- 
feit its external signs, will secure the sympathy and admi¬ 
ration of his auditory}—^persuade while he endcavpiiis to 
convince* and soften 'the he^rt while he improves and 
heightens the energies of the mind.'* Proceeding to enforce 
ill strong language the necessity of this sympathy, and de-? 
seahting on the requisites essential to its promotion, 
Mr. W. slightly touched on points he before discus¬ 
sed. ‘‘ If the orator (he r>hserved) would arrest the hearts 
■of an audience in his favour, his Irui/t or belief m what he 
proposes to them must not, for a moment, be disputed : 
and that, as the expression of voice and gesture is the 
outward attribute of this accurate disposition of mind, the 
w'ant of earnest ness iti an orator demonstrates cither hy¬ 
pocrisy or imbecility.’* ■ , 

“ As no person can be called an orator, imiesa be possess 
oratorical feeling, and is enabled-to depict ^ny modification 
of the mind at u-i7/,—an arrangemeot of the passions, 
enumerating their never-erring outward effects upon tUo 
human character, cannot fail of proving^extremely in- 

♦ V-«l.;.-PhS> Mar. vol. p. 225—25S. * . 
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teresting to 8tudenl». 1 however only ob¬ 
serve, that sympathy in the breast of ati will operate 

in proportion to the accuracy of the outward signs exon- 
plincd in the voice, look, ana mature of the orsitor.** 

The ohstades that comoionly prevent the excitement of 
this indispensable sympathy formed the next consideration 
of the lecturer, all of which he traced to two distinguished 
’‘causes,—carelessness and affectation. ** They may (said 
he) be construed, into either impudence or self-conceit, or 
wickedness and imbecility of mind, and total disregard to 
the interests of others. The one, by an overacted sensibi¬ 
lity, renders t^iamity and misforiun^ ridiculous; the other, 
lyf an oppoiriie leinpcrament, rcpresems virtue and since¬ 
rity under many of the disadvant^es ojf vice and iaisehood/’ 
indeed,'^naturally trial dii^aii^ or ridicule all 
bare and iheificieni attempts toekc^e ^eir attention. Selt- 
iove too, often.takds the alarm at thie implied imputation of 
bein^ easily biassed.All incongruous associations natu¬ 
rally excite displeasure; apd it is tbe discrepancy between 
appearance and reality which forms the basis of contempt, 
y/hether alhed to pity or abhorrence. This principle, as 
far as respects affectation, was very appositely maintained 
by a quotation iVom the discriminating pen of Fielding, 
which concluded with the following observation ; “ Great 
vices are the proper objects of our detestation, smaller 
faults of our pity ; but affectation is the only true source of 
the ridiculous*."—Pursuii>g the subject, we noticed a 
remark, the truth of which every one must frequently have 
felt in his commerce with the world. ** It is pos¬ 
sible (says Mr. W>.) to be very careless and extremely af¬ 
fected.” 

The lecturer then enlarged on the media by which the 
minds of'an auditory are engaged and impressed, in lan¬ 
guage to the following pffect: “ The organs of vision 
^d sumul are the instruinents of communication and ora¬ 
tory. First, the mind, through the niedium of the visual 
organs, is sensible of the various alterafions of the mus¬ 
cular forms of the face, of the altitudes of the body and 
the motions of its limbs ; and as particular altcnuions of 
appearance are known to indicate distipcl operations of 
mind, man is in some sort provided intuitivelv with sen¬ 
sible feelings of what passes in the bteast pi his friend or 
his enemy. 2dly, Through the auricular p.rgau, the mind 
judges of soutjd, whether as to shciriness or length, mo- 

* Sec Preface to Joseph 4^^rcvr8. 
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.oni^, I3«vltkili or dopres^ioitV it also of euspen- 

tiimtHitiiipiii^fu {i3ow tbeiji, Sirmai qualities may cha>* 
rac(eHto^‘*il^^nr«^ of a whole sentence, a word, a 
ayltabk, or a i^gle letter. And again, these varieties, as 
far as sounds may be rendered correspondent to all the 
modifications of oratorical expression, the complexity of 
passion, emotion and sentiment • by the intervention of 
pauses and suspensions, by the adaptation of long and short 
syllables, of sharp and fiat tones, and the greater or Isas 
inflexions of voice, the spirits may be eitlier dilated with 
the sensations of joy, or depressed by those of sadness and 
melancholy. Having reduced the .types of our feeling^ to 
motion and sound, ti remains to distingutiii, their oratoncal 
qualities. The first comprises looks and gestures; the 
latter, the tones and tunes in which words are detivered, 
and the rests, pausct#nd respirations necessarily inter¬ 
vening.” . * 

According to tlie modem defijpuiqns of the words 
look and gesture, we understands'^ appropriate*attitude 
of the body and cast of th| eye to the nature and impoit 
of the sounds we are pronouncing; but, united, tnetr 
genuine meanings appear to be (as,.guilt Will frequently 
betray itself notwithstanding every attempt .made to Con¬ 
ceal it) a probable picture of what passes in the soul. We 
may also define look and gesture to be natural ^sterns of 
expression, which by all nations and degrees of men are 
most readily understood.” As an apt corollary to this last 
position, the learned lecturer-turned to the animated pajM of 
Sterne, and enriched bis discourse by the description of Cor¬ 
poral Trim’s pathetic appeal to ordinary feeling on the news 
of master Bobby’s deaJih. 

“This excellent picture exhibits to the student the * plain 
lines’ of Hogarth. If the corporal had characterized his 
action by / curved lines,* he would have appeared afiected, 
and have displayed but little eloquence. 

We have a natural and rooted dislike to any kind of af- 
feclation* and to no species a greater, than to that which is 
seen in a person who pretends to niitqicry, or to courtly 
gesture, without possessing the advantages and talents they 
require. 

** The mind of the corporal seems to baveWn adequate¬ 
ly attuned ; he received the impression with the acuteness 
of sensibility, and expressed liimself in all the energy of 
natural feeling. But if his mind liad been otherwise 
frapKd^ Of. if It had been under the influence of eitt^el* uf 
tb4 tmfriendly pasnons, his expression, tfiough delivered hx 
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tfic same words, woilJd bs^;4ieerinihtoed wUl^fr cjcUt- 
iftg passion, and W drator|;^hive .stjfced 
ami so passed by unheeded;-'Bui if aU, tbs aud 

necessary movemcnis for the purposes o^ Ji/e aye.performed 
by men in'‘ straight or plain lines,* all the polished feel¬ 
ings, all the brilliant enemies of the soul, are represented 
by them in the gracehi) and oruamenial njovements of 
curve lines.” The homely apt (on of Corporal'Trim woidd 
jiever suit ** the unconsieained view** of^ Akenside 
‘^through mopiitaipSjj plains, through empires black with 
shdde.” 

Notwithstanding itiiB celebrated dictum: of Pope, that 
those move easiest who have."le^r^t*,to dance,” Mr. 
Wright giyp« It decided preference ib the use of the foil, 
-though tve, |iri^oi||® he wi|l;^t, yylih Shr Joshua Ueynolds, 

. say that <*:aH aiiiikwardnej*i|.. too^ the dancing- 

ma8tcr,**'»yet he mainlahied ihat^Pijm^'lhe limbs might 
^lain suppleness in the school of Tef^ichbre, more giacc 
and ei| 5 gancc, more combined with endrgy, arc dif- 
Jhised chfer the frame I'rhni the practice p|;'fencmg. The 
reason ^he says) is obvious: al#*thc intdlettital functions arc 
in actidn before an adyersaiy' in a fencing assault, and this 
is discovera^lc from ih^ expression of the intellectual pms- 
cles—In da»ciij|y we have only, to take notice of the 
yacani stare of the , minuet-dancer, to convince us all is 
inanity, and'V^ not #breath of thought is seen to move.* " ^ 
In prefacing his observations on the pronuncia¬ 
tion of some Simple sounds of our tongue, the lecturer 
took occasion to express arf\elegant and respectful tribute 
to the character and attainments of Mr. Walker; for whose 
indefatigable industry and nice discernment he'professed, 
notwithstanding his dissent i«;4oiiie fundamentals of the 
science, the highest estimation.- 
“ Words (continued Mr. viTrighl) may be divided into 
simple, compound, and imifative; the 6rst and second, 
connected together in discourse, belong peculiarly to the 
elements of elocution, the third to the philosophy of'feel¬ 
ing, But as the three classes of words, taken individually, 
suffer from affected or negligent articulation and inflexioli, 
■i—as the intended passion cannot easily arise by minping 
pr confining the vowel sounds, by atcenipaiiug the sylla-1 
hies contrary to the*bcfl usage^ttud apthoriiy, injudicionsly 
\mc.ali^n^ or aspirating the consonants j' a' few remarks on 
particular sounds, and on the disputeej modes of pro- 
«Ptmcing certain words, cannot be consjdered ir'rt'lalu:|‘to 
present cbjecli. 
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accents, Itid c«®»c%g^^,;sooptii* of vowels. Ignoiraoc* 
would persuade us thai tbe soimd loi' mw first letter is ct?^- 
fined to liij^.braad ah ; »whtk, ffiii^ctauoaj tnijicing pm ajijp 
upon alf occasions, would deS^jite of an easy us^of -s|^: 
under jaw.* And so striotly . pp iliey adhere lo this perver** 
sion, that when the letter- prece,dl^ the consonant r, as iti * 
march, and consequeutJy.^t|nid«tw iheftfhy Wo^, hesiuiioa 
is not made in prononm^^'|t"aln)0s^ fiut these 

enemies to pronunci?^ii4k '^^d feel surprised, * 

were they informed the letter is modify ' 

cati()nsj~^a/e,/a|,^j)^i^|f^{^/are, and'litfe 
sound when it ftumds aii,'^ paper; or in fife ■ 


word pa/'ticu}ar,,<^*> 



manner i|j%hic$tlhe seconds 


sound is pronouh©^^lrcertain wordpi; whid^ tnarksi pgi 
iar as this letter is &ccrned, the^fl^ta^ft or entity dF 
the speaker, >Many provincial iiil.!ect# do pot iftnit the 
second sohnd, an#4on3equ(||it!y pronounce words of three 
letters, where the vowel is placed betwei^i two compnants, 
as had, can, hat^dA bmd (without the ronghppsa of il^c r) 
or hod, &c,—%»t as wc ought not lo fee sem^sed able to 
disQpvcr the birth-place of a genilcm4p4)y his pronuncia¬ 
tion, his mode of delivery should he adctompiodmed to the 
best usage. Although m/, pass, plant, he. are precisely 
of the analogy of il'fld, can, hat, &c. yet adhering too rigid¬ 
ly to the correctness of%iai;pgy is the symbol of afil’c- 
fation : on the otherhandfpmnouncing them broadly, as if 
modified by r without its rouglme^s, (as parss, he.) is a 
i^yrnbol of vulgarltyi^ |fow» as we maysui'posc every public 
assembly to Ik* coiiipohed of persons whose ears have been 
habituated to particular inodes, the speaker’s first care 
siiould be lu utter the. vowel so iliat, if possible, lie may 
not oflend the car of either partV;. Tt should then be his 
aim to adopt a middle articulation, and this can easily be 
accomph-hed by dwelling on the second vowel’s sound, 
, viz. pa-asi, pla ant, he.’, or by coin railing horizcmtally, 
a little, tiic mouth from the third sound. If this be admit¬ 
ted as usclul in oratory, then there are steven sounds of the 
first leitdr, Slieridao has three sounds. Walker Four, 
and Perry s>ix,” ' ' i »•; 

doubt can arise in tbs mind of a gentlemaa^Jldw 
words should .be pronounced before an accompltsbi ^t |ji i 
^einblv. Cuktoip* analogv, etymology, gnd coplM^ 
should be cq[ual]y regarded.” 




Sojekty (f Londm* 

In comtnenohkjlMs lecture, particu-^ 

larised the roost po^tient defects of S()eech 

which strike us tn othere, or affect ouf«e1|sM* He seemed 
/decidedly of opinion, that none of these ^ise (with certain 
individual exceptions) from natural maicnnformation, but 
are the result of the bad example which persons may have 
had in their early childhood. Children receive the first 
impressions of language by imitation, and are sure to copy 
articulate defects of mothers, nurses, and any who may be 
suffered to prattle their * soft nonsense* to them. I repeat, 
(be continued) that the greater part of solecisms and im¬ 
pediments originate in the indolence, or ignorance, of per¬ 
sons concerned 1n the management of cmidreii.** 

; .. Precise directions for the obviating these faults of articu¬ 
lation followed^ of somewhat too diffuse a nature for our 
recollection j but from the Mlention the learned gentleman 
appears to have devoted to the physiol^ical branch of his 
profession, we readily confide in their efficacy. After citing 
the W'ell known and ilfhstrious example of Demosthenes, 
whose ardent and unwearied genius surmounted every im¬ 
pediment of nature or habit, Mr. Wright delivered a strong 
exhortation to the student to persevere in his arduous task. 

Having dismissed the topic of rmpwliments in articula¬ 
tion, the lecturer proceeded to give an important view of 
the necessity of a due adjustment of accentuation, which 
he pronounced inseparable from the art of persuasion.— 
** Accentuation has been defined by grammarians to bear 
the same relation to words as ejmphascs do to sentences; 
but, as there are many words in sentences unaccenluated, 
and whole sentences unmarked by emphases, our gram¬ 
matical definition of accentuation is therefore imperfect—• 

‘ Exercise and temperance strengthen the constitution.* 
•And* and *lbe* are words without accents; and as there 
is no opposition in the sentence, (emphasis suggesting the 
idea of contradistinction,) neither of the w'ords is nrijiliatic. 
jNow' if we call ‘| Exercise]' a simple word, ‘ land temper- 
ancej’a rhetorical word,* 'strengthen;* another simple word, 
and *1 the constitution!’ another rhetorical word, we perceive 
the propriety of calling accentuation a sudden upward or 
dcnvnward percussion of the voice, dts^inguiahablc not in all 
words, but in those classes above denominated simple and 
rhetorical. The term simple seems properly to apply to 
Xtieb words xs are pronounced with established aecentua- 
tbAi, while the latter suitably adheres to a certain principle 
|i#'<t^otnbinHlion,«* 
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wor^a* iniJependently of eaclr«^cr, ik determined by cus¬ 
tom and auth.oruyi; but the compass and accentuation of 
words connected or joined together* are discovered by the 
njiural powers of .sensation, which reason corrects, lai- 
provcvS, and methodizes* 

“ Thf stiidv of rhetorical accentuation would assist in 
protecting the student against ^he appearance of coldness 
and intciic’ciual irabecilitv j of being * uniformly slow and 

regular^ duil/” ’ ’ 

C'mcltiding his observations on accent* Mr. W. remark¬ 
ed “ that rhetorit al accentuation is of the greatest conse- 
qutnet: to the ertpression of passion : a very short time 
devoied to the acquirement of its theory, wpuld render the 
avenues of symijathv mo,e attainable tbah w|iofe years o£ 
desiiliorv practice without iu its judicious exercise would 
as.sist, from time to time, in giving new stimulus to the 
listening p >wers of an anditory.” 

His next consideration was certain indit'jdual arti¬ 
culations, which are so constructed as to be stilBcienl of 
themselves to cxciie pucuiiar sensations.—Whenever vve 
are under the immediate influence of passion, we na¬ 
turally make use of such v\ords as seem best calculated to 
imitate our feelings; and these words, without anv re¬ 
flection, are spoken nih more expression and significancy 
than the rest : by dw'clling planitivcly upon their syllables, 
if the passion be grief—by gliding slowly and monotontjus- 
ly over them, if the pa‘*sion be inelaiuholy—and hurrying 
precip'.taielv over them, if it be anger.” 

In some striking poetical iliusiratiotis then atlduccd by 
the lecturer, a single word, significantly echoing the sense, 
seemed, by a peculiar emphasis, almost to outraptune the 
meanings com eyed by the rt st of the language. “ It is the 
appropriate use of such words which gives to every passioa 
characteristic variety. At the instant of pronouncing them, 
the whole soul seems to be in action, and the tones and 
tunes of voice, echoing its feelings, immediately check the 
conimop current of uniform cadence. 

“ In pronouncing words peculiarly imitative of sound 
and motion, the voice may enter into the fall spirit of the 
inmation. Yet must the admoniti.m of our immortal bard 
be duly considered—* If this be over done,* or *comc tardy 
off,’ while it makes the unskilful laugh, it cannot but make 
the judicious grieve.*’ 

C)ur limits w ill not admit the notes we made on the re- 
niaituler of this interesting diseoursef: we defer them, 
therefore, together with those we were enaV^cd to collect oil 
the seventh, eighth, and ninlU lectures, till our next 
iiumber, edikbubgb 
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INSTITUTE. 

A general meeting of the memhers of this institute was 
held m Mary’s Chape), on Tuesday the S2d of December, 
for the purpose of receiving communications on subjects 
connected with science, literature, aud the arts. Dr. Millar 
in the chair. , 

Among other communications the following were re¬ 
ceived : 

]. Account of a fact in meteorology, lately discovered 
by Mr. John Hutton. In certain states the atmosphere 
a succession of small clouds appear over the summit of 
Arthur’s Sei;th Each of these clouds forms on the wind- 
' ward si<|e <|f the hill, apparently about one hundred feet 
above the level of the summit^ a line drawn perpendicularly 
from the centre of the summit forming an angle of about 
80 degrees, w'itb a line drawn from the same point to the 
place where the cloud begins to form on the windward 
side aud an angle of about GO degrees with a line drawn 
from that point to the place where the cloud disappears on 
the Ipeward side. The cloud passes right over the summit. 
After an interval of two or three minutes another is formed 
and disappears in the same w'ay, and this continues. Mr. 
Hutton first observed this phasnornenon in the end of July 
last, about ten o’clock in the evening, the wind blowing 
moderately from W. by S. Barometer ao, 11. He has ob¬ 
served it since in August and September, at different times 
of the day, and from different positions. 

2. Account of a portable printing press, invented by Mr. 
JohnRulhvcn, Edinburgh. In this contrivance the pressure 
is projJuced by a wheel and pinion acting on the end of a 
small lever. It has apartments for holding ink, balls, and 
every other article necessary, and prints off a form not ex¬ 
ceeding the size of a duodecimo page with the greatest 
correctness and celerity, 'I’he press exhibited was about 
21 inches long, 6broad, and lohigh, weighing about 22!bs. 
including the page of types, cliasc, hulls, ink, See. and was 
worked with great ease. An extract from the minutes of 
the night’s proceedings was printed off by it in the presence 
of the .meetjug, aud distributed among the members. 

3. An account of an improved syphon, by Mr. Archi¬ 
bald Kerr, niaihcmatieal instrument-maker. This instru- 
tnen* consists of a syphon with a stopcock ; aud a puinp- 
harrel with a piston, valve, &c. 'J'hc bottom of the barrel 
communicates with the inside, immediately above the stop- 

at the pnff of the lower leg, for the purpose of ex- 

‘traeting: 

4 .' O 
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trading the atr and filling l||| Th« syphon is 

filled ill an instant hy one or sirf»lr«s of the pniop with 
the hand, and the cuunnunieation hetwo^ the pump and 
the syphon can be cut off at pleasure by a H«p<oek. The 
principle is applicable to ah ssses of ^phons, and almosi 
every kind of liquor may he drawn off with tlie utmost fa¬ 
cility. Mr. Kerr lias already made many syphons oh this 
plan, and they are found to save consider«yy both liouor 
and tinic. When ctmstructed in this way, the diiSeufties 
aitending the iisc of the common syphon are completely 
removed, and the iustrnmeiU is rendered so perfect that it 
w ill probably be found incapable of any further improve- 
nicut. A small one was exhibited and worked in presence 
ol the meeting. 

4. Account of another improved syphon by Mr, John 
Iliitum. This syphon is extremely simple, and has been 
used by Mr. Hutton wdth much advantage in his chemical 
manufactory. It has a stopper at the extremity of the 
longer kg, and a valve opening |n\vard5 at the eactremity 
of the other. It is filled in the usual way by inverting it, 
and p Hiring In liic liquor at one end. After this, the stop¬ 
cock being shut, the syphon is placed in its proper position, 
w ill) the end of the .short leg immersed in the liquor. The 
stop-cock is then opened, and the liquor, forcing up the 
valve at ihe short end, flows out. When the quantity re¬ 
quired is drawn off, the stop-cock is shut, the valve at the 
other end fulls down, and the syphon remaining full can be 
laid aside ; and when it is to be used again, nothing more is 
nccessarv than to pul it into the liquor and turn the stop¬ 
cock. A syphon of this description, which Mr. Hutton 
lias employed for some time, was exhibited and used in 
presence of the meeting. 

At the close of the proceedings the President observed, 
that the regulations direct meetings of this kind to be h.lJ 
occasionally in the course of each session j and that, if con¬ 
ducted as the meeting had been that night, they would 
he productive of the greatest advantage in bringing into 
notice many useful inventions, and giving publicity to im-. 
]iroveinent5, by which society at large might be benefited ; 
and he recommended to those (strangers as well as mem¬ 
bers) who might have it in their pt>wer to make such 
communications, to bring them forward at future meetings. 

KlltWAKIAN S0CI£T7 OF DUBLIN. 

Jan. I3lh,—The receipt of several specimens was re¬ 
ported 
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ported by the secretary; ideong them were the following, 
w'hich have now for the first time been noticed in the re¬ 
spective fdaces: Arsenical p 3 Mrite 8 in quartz, found by 
Dr, Ogilby at floath, county Dublin—Gray ore of nian- 
ganese with white lead ore from the Scalp, county Wick¬ 
low—Specular iron Ore found by Dr. Ogilby in rocks of 
the trap formation, county Antrim.’^ 

A paper ** On Light” was read by Cornelius Keogh, 
esq, proposing to the Society the trial oF certain experi¬ 
ments intended to confirm the analogy between light and 
sound. 

Andrew Carmichael, esq. read part of a paper of con¬ 
siderable length, in which he adduced many reasons in 
support of a. new hypothesis of the nature of eleciricity, 
viz. That the sun is the source of that principle, as well as 
of light and heat; and that the dcoxygenating ray is the 
base of the two electric fluids.—The facts he has collected 
lend to demonstrate, that, in combination with the colorific 
ray, it forms positive electricity ; and, in combination with 
the Calorific ray, negative electricity.—A more copious abs¬ 
tract of the theory will be given, after Mr, Carmichael has 
read the remainder of his paper. 

IMPBBIAL INSTITUTE OF FRANCE. 

[Continued from vol. xl. p. 468.] 

It does not become us to hazard an opinion, when 
botanists so eminent are at issue; but their discussion has 
at all events procured this incontestable advantage to science, 
namely, that each of them, endeavouring to support his 
opinion upon facts, has discovered and explained the internal 
structure of the seed, and the mode of germination of many 
plants which had been scantily or badly observed in this 
respect. As a general thesis, however, we shall venture to 
say, that we never can be sure of the constancy of a cha¬ 
racter, $0 long as its importance is not demonstrated by the 
kind of influence which it exercises j for every thing which 
rests only on simple empirical observations, however nu¬ 
merous they may be, may be overturned by a single observa¬ 
tion of a contrary tendency. Now the influence of the 
number and of the various ibrms of parts in vegetables, is 
still too little known to entitle us to hope, for a long time, 
to give to botanical characters that degree of rational cer¬ 
tainty which those of zodlogv have obtained. 

« We 



imperial Imiiiuiei^Erance, 

We ought atso to observe, thit^the detail description of 
the family of the hydrocharideae, whttdi M. Bichard has 
given in the course of this discu^ion, liai a merit inde* 
pendent of the object in dispute; oanie1|i^) that of' deter¬ 
mining more precisely the genera of which this fomiljy i^ 
coinpused, and the number of which M. Bichardyuis raised 
to ten, because he has added five new onea to mose with 
which we were already acquainted. 

M. Lechenault de la Tour, ore of the naturalists who 
sailed with Captain Baudin, has given us some details upon 
the trees with the juice of which the natives of Java, 
Borneo, and Macassar poison their arrows, and which, by 
the name of the upas, has made so much noise. Of these 
poisons there are two kinds, the upas anthiara and the upar 
tkieutB, Both kill in a few minutes by the slightest punc¬ 
ture, but the latter is most violent: it is extracted from the 
root of a kind of strychnos, or nux vomica, which creeps 
up the branches of the tallest trees. The experiments made 
by Messrs. Delille and Majcndie prove that it acts UMii 
the spinal marrow, and causes tetanus and asphixia. The 
Ibrnier oozes out from a large tree, which M. Lechenault 
calls anthiara toxicaria, and which belongs to the family of 
the nettles. Those who are wounded with an instrument, 
poisoned in this manner, evacuate copiously green and 
frothy matter, and die in violent convulsions. The natives 
eat the flesh of animals which die from similar effects, after 
merely cutting out the wounded part. 

M. Decandolle, the professor of botany at Montpelier, 
has promised to publish the new or little known plants of 
the excellent garden of which he has the charge, giving 
occasionally observations upon the genera to which these 
plants belong; and he has presented to the Class specimens 
which promise favourably of his future labours. The 
hundred plates which this work will contain are already 
designed. 

Our associate M. dc Beauvois still continues his Flora 
of Opara and Benin, of.which he has this year published 
the i!2th and 13th numbers. He u.nnounces for the I4lh a 
new division of the grasses, founded on the union or sepa¬ 
ration of the sex«s, and on the composition of the fiovvec 
and the number of its envelopes. 

Physic and Ckemhiry, 

Since the days of Black, it has been known that bodies 
are not vaporized without ^orbing a great quantity of heat, 
and that every evaporation cools Uie body from which it 

% emanates. 
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enumates, the more ti is a^Jerated: on the other haod^ we 
hnqw that atmqapbefieal pressure retards evaporation, and 
that thii change o£ state takes place in vacuo the more 
ftpeedilf, the^more perfect the vacuum is, 

Mr. JL^ie, fellow of llie Eoyal.Society of London, has 
thoi^ht i^ii>creaie still more this efect, by placing under 
the recipwnt of’ the air pump bodies which are greedy of 
moisture, and which, seizing the vapour as fast as it is 
formed, multiplies indefinitely its production; and he ob- 
lained in this way a cold so rapid and violent, that water 
froze, in a few minutes. This is a method of always having 
tee at command, almost without any other expense than the 
fire necessary for once more drying the body greedy of 
humidity which Kad been employed. 

Highly c^icentrated vitriolic acid and the muriate of 
lime arc thh most convenient absorbents for this purpose. 

Two young chemists, Messrs. Clement and Dcsormc-s, 
have been occupied with “determining the limits of this 
prt^ss, and the degree of ceconomy to which it can he 
earned; bolh'froin a calculation of ibc quantity of calorie 
contained in the vapour of the water, and from the quantity 
of charcoal necessary to produce a given quantity of vapour ; 
they ascertained that it rcqjttircs but hilie mure than ou** 
part of charcoal to restore to its pri-siine state the absorbent 
which served to freeze 100 parts of water. Thus loo 
pounds of'ice will only require a pound and a few oumt-) 
of charcoal. 


We may increase the effect, by preventing any caloric 
from getting access externally ; and it is sufficient for tins 
purpose to render the recipient kss of a conductor of lieat, 
by making it for instance of two plates of polished meial 
separated by a stratum of air. 

We derive also from this acceleration of the evaporation 
in vacuo, increased by the presence of absorbents, a more 
evident advantage, when it is required merely, to dry humid 
substances, because we then avoid making tbent undergo 
the action of the fire, which always alters them more or les,'. 

Our associate the late M. Montgolfier had already con¬ 
ceived the idea of drying completely thC-feap of plants, iAid 

S articularly the juice of raisins, by the pneumatic pumpj and 
e ascertained that, by diluting tlie latter juice in water, alter 
it had been dried, it might still be fermented, and good wine 
obtained from it; but it cost him too much labour. 


ll is nevertheless necessary to„p|revent tliclr juices from» 
.feezing, an inconvenience whicK'i^ould not be less trouble - 
ioiae than that which results from the effects of fire.^ 
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Messrs, Clement ami DesormeSTl^ve j;aWnieU a very sim¬ 
ple method of avoiding it. 'Hiey surrlDund the vessel which 
contains • he juice to be tvapdrated with the ahijidsilbing tiiaUer; 
and in this way the caloric which^ is libeHted from the 
•vapour at the moment of aksorption retoyns ib ihe juice 
whioh we are evaporating, and this circiilation v^rntahes 
what the new vapoui* requites, ■ , 

We may employ this process witn considerable, cecohomy, 
if we begin by reducing the juice to the state of syrup by 
means of a ventilator, which is also the invention of 
Montgolfier, and which Messrs, Clement and Di^sormes have 
described in the Annates tie Chimic fur October 1810. 


'ihe air pump is applied only when the vei|ttl»tor no longer 
produces any effect. 

It is easy to see how* useful for domestic purposes, and 
particularly for the navy and arpay, is this new art of pte- 
serving entire alimentary substances, by diminishing their 
weight, and transporting in a small compass to great di- 
stancej the fcriucmable matter which ought to furnish 
and alcohol. ' . 

'i'hc same chemists purpose to apply the evaporation iti 
vacuo to the drying of aunpnvJer, which will be less dan¬ 
gerous than the common method in which fire is employed. 

'f'hcy have also devoted their attention to the common 
proeesi of evaporation hy means of fire, and have discovered 
a method of doubling the effects of a given quantity ot 
com'ousiibles over a liquid, e. a saline solution. It is 
only necessary to collect the vapour of a first portion of the 
lupiiil, and to force it to pass through a second portion. 
This vapour, when very much bcuted, gives off a great 
portion of its caloric to the new liquid which it passes 


throuuh. 


But of all the arts, that which has reaped the most 
astomshing advantages from modern discoveries upon heat 
and vaportjjalion, has been that of the distiller of spirits ; 
the process ‘which we arc about to describe, is merely an 
imitation of those wbicli have been attended with a small 


portion only of tht-,se advautages. 

This revolution, whicli already exercises a great influence 
over the prosperity of our Southern departments,'nrigitiaied 
with the late Edward AdamJ adisliller of Montpelier. 

'fhe basis of his jjroccss consists in heating a great part 
of the wash to be distilled by the vapour of spirits which 
jipfa from the cauldron, in passing this vapour throng, 
ik ^ttes of vessels partly teninersed in cold water, which 
inalte it deposit its aqueous particles, so that the spirit 
Vol. 41. No. 177. 1813. . of 
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of wine aiotie^ very purey is condensed in the last refri¬ 
gerant, 

Jn this way, instead of heating at first iit order to obtain 
'Bpirits of 19 degrees, from wbicn we afterwards produced 
by successive heats spirits of different strengths, we have 
all at once any degree of strength we please. Besides, the 
old-fashioned alembic only received two charges per diem, 
whereas that of Adam receives eight, and it extracts a sixth 
part more spirit from the same quantity of wine; it saves 
two fifths of the combustibles and three-fourths of the 
manipulation, and finally the spirit which it furnishes has 
never an empyreumalic smell. 

With such advantages, it is not to be wondered that the 
process in question has been so speedily and generally 
adopted, M. Diiportal, a chemist of Montpelier, has 
presented to the Institute a very accurate description of it, 
which has been printed, and in which he also points out 
certain improvements which have been suggested by 
Isaac Berard. 

^ is essential to notice, that the primitive idea of healing 
by vapour belongs to Count Romford, who published it in 
iLondon in 1798. It is thus that a simple general propo¬ 
sition, which at first sight was regarded as an abstract truth 
and without any useful application, may enrich whole pro¬ 
vinces. 


Count Rumford, who has made so many useful disco¬ 
veries, aud who has made the ceconoiniziiiir of lieat so 
peculiarly bis sUiiU, has this year presented to the Class 
several uselui memoirs upon lights. 

After describing various new forms of lamps, adaitled for 
decorating apartments and serving for chambers, Kinterns, 
8 cc. without any of the iiicoitveiiiences generally c ^npiained 
of, he endeavours to resolve the great question whicli has 
divided natural phi|osopbe!s for uiiwai Js of a ccniury, viz. 
—Is light a substance which emanates from luminous 
bodies? or is it a movement impressed on these bodies hv a 
fluid in other respects imptrecpiiblc, and diffused through¬ 
out space? 

As la given quantity of a given specips of combustible 
always gives out in burning one and the same qnamiiv of 
heat, it ought also, according to Count Rumford, to give 
out one and the same quantity of ligl't, if the light wvre 
contained in it in the same way as heat is : for those even 
who do not consider heal as a p^bstance, admit that it is a 
force, a quantity of movement lyi^ich may he concentred in 
a body, and wmch issues from it in the same quantity in 
^ich it waj$ placed in it, as a spring unrolls itselfV On 
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On the contrary, if Ijght is a niorion impressed on 
air, by the vibrations of thebiHlies whith burn, its quantity 
wil! be ill proportion not to ihetjuantiiy of t\m b“t)dy wtiich 
shall have been burned, but to the vivacity vi-ilh which tiie 
combustion shall have been effected, anti'particularly at ilie 
time that each of its particles shall remain heated at the de¬ 
gree proper f(Mr giving an impulse to those qf air. 

Having founded his experiments upon l!#Se ideas, witb 
lamps as well as candles, he found (hat the heat entitled in a 
given time was always in proportion to the quantity of oil 
or wax burnt, while the quantity of light furnished at the 
same time varied in an astonishing degree, and depended 
particularly on the size of the flame, a size which retards 
its cooling; a small rush'light, for instance, gives sixteen 
times less light than a common taper, aiihougb burning as 
nuich wax and beating the same quantity of water to the 
same degree. 

Thus every thing which supports the heat of the flame 
contributes to increase the light, and we may attain sqjjjj^e 
most astonishing results. 

Count Rumford, who had ascertained by previous experi¬ 
ments that every flame is transparent with respect to auoibcr 
flame, has combined his two discoveries; and having con¬ 
structed lamps in which several flat wicks placed parallel to 
each other, mutually preserved each other from cooling, he 
made them produce a light equal to forty tapers j and he 
thinks the intensity which we may reach has no bounds: 
formerly it was considered iinposaihlc to carry the effect of 
liglit beyond a certain length, because, by enlarging too 
much the w icks with a double cm rent of air, their light 
diminished in virtue of the causes to be accounted for by 
the following experiments :— 

What we have said above of the cooling of bodies by eva¬ 
poration, is a particular case of the law according to which 
every body which is dilated absorbs heat, whereas it h li¬ 
berated by eondeiidull. This law* is nevertheless subject 
to some cxv'cjitions, and some ol them have been long since 
known and explained: such as those of nitre, which pre¬ 
serves on many occasions, in condensing, a great proportioa 
of heat, the effects of which are sufliciently percoplible at 
the moment of the coinbuslion of gunpowder; but there 
arc albi'. some of these txceptiotis which depend upon more 
obscure causes, such as that wbi&h has been made knowq 
by M. Thillayp, professor m |hc Imperial School. 

The mixture of alcohol \viih water is always accompanied 
by a rise .in the temperature, and there is in general a 

E a • ^ stronger 



68'" Imperial InsHitde of Fiance. 

stronger conilensation effected? tliau there would be ac¬ 
cording to' the p4(:o|>ftnional densities of the two flinds, a 
condensattoti according tO which we can account fur this 
hcat» s . 

But M. Thillaye has found, that when the alcohol is 
weak, so far from the mixture condensing, it is rarefied, 
and nevertheless the heat is manifested in the usual man¬ 
ner. He has dbnstrucled tables of his experiments, trom 
which we see that alcohol ^ 0*9544 of density begins to 
exhibit rarefaction. The maximum of the effect is shown 
when the alcohol is at 0‘9t)8S, and when wc mix it with 
one and a half its weight t»f water, and the elevation of 
temperature is still two degrees. , 

The contrary case, that of condensation of heat, produces 
detonating substances, the best known of which is gun - 
powder. One of the most dreadful is that kind of powder 
in which we substitute instead of the nitre the oxygenated 
xnuiiate of potash ; but it is also one of the must dan- 
^|||>u$, for it detonates on simple percussion, and even by 
in^ion. It has nevcrtheie&s been considered as calculated 
for the priming of fire-arms, liecause, as it needs no spark 
of fire, it never fails. 

Messrs. Bottee and Gcngembre have contrived a powder, 
which preserves the properly of detonating by a shock, 
without being liable to the danger of a spontaneous ex¬ 
plosion. It is composed of 44 parts in tlie 100 of hyper- 
oxygenated muriate, 21 of common nitre, or nitrat of 
potash, 18 of sulphur, and seven of powder of lycopodium. 
It rcqnircs the shock of the hardest bodies, and, what is 
more singular, the part only which sustains the blow de¬ 
tonates; the adjoining parts are only inflamed by com¬ 
munication, bur they produce no explosion, so that this 
powder is absolutely harmless. It is important therefore, 
since it renders easy the use of a process which it has of 
itself. 

The inquiries of chemists, to discover substitutes for co¬ 
lonial produce continue to be carried oh with great zeal. 

Our associate M. Deyeux has published a string of in¬ 
structions on the culture of beet-loot, with .a view to render 
it more productive of saccharine matter. M. Zaneite has 
prc-sented some experiments on the saccharine quality of 
the juice of maize. M. Deslongchamps, a physician oi' 
Paris, has made some, «lil|wimei.ts on the effects of the 
juice of garden poppy compaa^ with the opium of the 
East. He has,found theiii'#i®1ar, so far as regards the 
juice obtained by the iucieiuii of the capsules, but twice as 
. ‘ weak 
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with respect to the juice obtained by expression) and 
four times weaker in the extract from the le^es and stalks: 
the 6rst only has the peculiar odour on whtc^ the bad 
effects of opium are thought to depend. 

M. Chevreul, assistant at the Museum of Natural Histor)', 
has made experiments upon pastil) with a view to iltustraie 
its effects as a substitute for indigo; or rath^, he has made 
this interesting plant the object of researches still more 
general, and belter adapted for perfecting alt the methods of 
Vegetable analysis. He has shown that the feculum of the 
pastil is composed of wax, and of a combination of green 
resin, of a vegeto*animal matter, and of an indigo in the 
state of deoxidation, but which may easily again lake back 
its oxygen, 'fbe filtered juice has also furnished him veith 
substances the number and variety of which are astonish¬ 
ing, and from which we may conclude, that some of those 
which we have hitherto regarded as the imrnediaie princi¬ 
ples of vegetables, may be divided without dccoroposlt^ii 
into more simple principles. W 

The same chemist has presented a similar series of ex¬ 
periments on Campeachy wood. lie has discovered in it 
fiheeu different principles, the most remarkable of which 
is that which he lias called campcclnurn^ and to which this 
v ood owes iis dyeing prc.pertiea. This principle is a red¬ 
dish brown, without taste or smell; it crystallizes; gives 
out upon being distilled the.same elements with ani¬ 
mal suhsiances ; is combined with all the acids and all the 
salifiable bases; and forms with the llr^lof these substances 
red or yellow conibinaiions, accoidlng to the quantity of 
acid emploud, and with the oilicis violet blue combina¬ 
tion': ; and that with the more facility, as. we may employ 
it with more safely than the syrup of violets, in order to 
find out the alkalis; but the oxide of tin at the maximum 
forms an exception to this rule. It acts upon campetJbium 
like an acid, and reddens it; wheicas the sulpluireitcd hy- 
ilrooen, which under other eircumslances acts like the 
acids, takes the colour from campechiiini. 

Hitherto the theory of affinities had been' applied only 
to the reciprocal decomposition of the soluble sal^: it re¬ 
mained to be seen, if the insol'iible s ilts were also suscepti¬ 
ble of changing principles with certain soluble salts* 

M. Dulong^has examined question in a .general 
maimer, in a memoir pre||^jed tO file Clasl, and which i$ 
the first production ol th^^ung chemist. He first treats 
in particular of the action dr the carbonates*and of ihesub- 
cai'bunatcs of potash and soda on all the insoluble salts, 

E 3 • 'mi 



70 Imperial Instllute of France, 

amd be attains this remarkable result^: viz. that all the in¬ 
soluble salts are dfcompt>8ed by thea^ove two carbonates; 
but that the mutual change of their principles cannot be 
completely effected \n any case; and feciprocally, that all 
the soluble salts from which the Scr^tiiay form an inso¬ 
luble salt with the base of the insolubib carbonates, are de¬ 
composed by the latter, until the decomposition has at¬ 
tained a certain limit, vvhich cannot betxrcccdcd ; so that, 
In identical circumstances, combinations are produced ab¬ 
solutely opposite in their natures. M. Duloug oltscrves, 
that there is perha|)S no lact more evidently cont»adictory 
to Bergman’s theory of afTnitics. Me founds the explana¬ 
tion vvhich he gives of these phamoinena, in appearance 
contradictory, upon the changes which fake place during 
decomposition j in the degree of saturation of the alkali, 
which is aUv.i\s in excess, and form# a new apjdicaliou 
of the principle so well established by M, Berthollct, 
upon the influence of the mass in chemical phtenomena. 

he deduces from this'theory a method of foreseeing 
Wnat are tlie soluble salts susceptible of decomposing any 
given insoluble sail. 

I'he celebrated Seheele discovered in 1780, that Prussian 
blue is only a cimiblualior. t>f iion with a pariivular acid 
which the chemists have since called l^nhsiau arid. It had 
not hitht rl^ hcei) obtained mixed with abundance of water. 
M. Gay Lussac in decomposinij: the pnissiate of mercury 
with the luuriailc acid by llie aid of beat, by reclifuug the 
product in fla.-^ks immersecl in ice, and by icctityiiig it over 
carbonate and inuiialc c>f lime, succeeded in giving to tfie 
prussic acid tiiC highest degree of coucentralion. In this 
slate, this acid pasL-csses remavka’ole properties. Its smell 
•is almost insupiwartablej and, what is more singular, ii boils 
at a beat of t.?6 degrees and freezes at ; an interval so 
ipconsiderablc, that wlicn we place a drop upon a sheet of 
paper, the evaiioratimi of pail products a suflieiei.cy of 
cold lo freeze the remainder. 

‘ M. Boullay, a chemist residing at Paiis, to whom wc are 
indebted for the discovery of a pliosjihoiic ether, has also 
ibrmal one with alcohol and a;scnic acid: but fhr this 
piirposctabundancc of these sut.suuiccs must be en'plovccS. 
The properties of this ether arc Similar to those of snijdiuric 
or common ellier, aov! ih^tcory of its formation is the same. 

M. Chreliei^, a pl^^lPlan Montpelier, having dis- 
oovered in certain prcparatioi^jOTgold, some vety'rctn.irkr 
able properties (in the cure or^philiiic and lympluiie dis- 
the attention of chemists lias been dirccud to this 
, ' metal. 
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metal, and Messrs. Vauqnelin, Daponal, and Metier have 
again examined these solutions, in qrder to acquire a more 
precise knowledge the stale in which it exists in the 
pharmaceutical pr|parsitions: there nevertheless remained 
much uncertainty oh this subject, because the chemical pro¬ 
perties of several of the combinations of gold are very 
purgative, 

M. Oberkampfs jun. has presented this year to the Class 
a maiden performance on a chemical subject, in which he 
has dispelled some errors. He has produced tuiphurets 
and phos|)hnrets of gold, and shows that the astonishing 
differences, observed in the action of the alkalis on the so¬ 
lutions of gold, depend imi the proportion of the alkali; if 
there be enough of it, the precipitate is black, and it48 a 
true oxide of gold : if there is not enough, the precipitate 
is yellow, and it is a muriate with excess of oxides'the 
difference of proportion of the acid does not produce less 
varied effects. Finally, in the precipitation by the oxide 
ol tin, the results differ still more, according to the prhfkrr- 
tion of the oxide. M. Oberkampfs has determined tbo 
quantity of oxygen contained in the oxide of gold, and 
w hich is such, that in 100 parts there are 90*9 of gold and 
9’1 of oxygen. 

Our associates Messrs. Theiiard and Gav Lnssac have 
printed this year their Fhysico-chcmical Hesearches, in. 
which they have collected all the memoirs which they have 
read to the Class up to the present period, besides a great 
many others, all of them more or less important for the 
sciences which these young chemists cultivate with so 
imicli advanlage. 

^ Messrs. Bouillon Lagrange and Vogel have published a 
French tran^lation of Klaproth’s Dictionary of Chemistry, 
a woik which in a small compass contains all the essential 
points in chemistry, detailed with as much clearness as so¬ 
lidity, and according to the newest discoveries. 
Aieteorulony. —Since the fall of stones tfom the atmosphere 
has become the subject id investigation, they have been 
more Ircquciilly obsoived. General Count Doist niie has sent 
us trom Spain a ineteornlitc which leil in Catalonia. M, 
Pictet, a corresponding member, has furnished tis with an 
account of two others, one of which fell on board of a 
ship; a novel circumstance, 

M. Sage, taking oec^ipn tlBfe|cribe silnie water-spouts 
which have been more ^q^iii than ever this year, has col¬ 
lected in a detailed inetmvif s history of aBthc known ph®- 
nomena of this description Imm the remotest ages. 

E4 • . XIL Jh^ 
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XII *and Mkcellmeous ArtkI&s, 

s I 

" ' On Vacclnaii&n, 

•^js Dar xJtxklh volutuCi# p. la's, called the attention 
of our'readcw to a, mdanohofy history of the ravages of 
the smaH-}^x ip Norwich# as recorded in an Address to 
the Corporation of Guardians of the Poor of that city, deli¬ 
vered dan. 6, 1612i bvMr. Rigby; from which it appeared 
that at the close of the year 1807, a poor woman in the 
eruptive stage of the disease, having been brought to the 
city in the Condon waggon, and the judicious means pro¬ 
posed by him for preventing its spread being neglected 
by those who had authority to carry them into effect, a 
number of persons, probably more than twelve huii- 
dfo^eeaught the infection, of whom two hundred and three 
diedit. Notwithstanding the temporary failure of the eridea- 
vnu^ of this benevolent and patriotic magistrate to per¬ 
suade the corporation to adopt such necessary measures, 
uetiftve great pleasure in finding from the following Nar¬ 
rative that they have been at length induced, on a re¬ 
appearance of the disease, to carry them into effect with 
complete success. 4 

I HAVE much satisfaction in annexing the following ac¬ 
count of the successful issue of my last application to the 
Court of Guardians, on the subject of small-pox f, and in 
recording the extensive benefit which has' already resulted 
to the city from the adoption of the simple and obvious 
measures suggested by me ; and which, whether considered 
with regard, to the quantum of human life, in the ffrst in¬ 
stance, unquestionably saved by it, or as having established 
a practical fact, of no small importance, as it bears relation 
both to the healingmrt and to the useful science of political 
reconorny } or, further, as it may excite others to have re¬ 
course to similar means of security against a loathsome and 
destructive disease, cannot be uninteresting to humanity. 

Having learned in July last (1812)^ that the small-pox 
had, in the preceding Whitstin week, been introduced into 
Acle, a small towm about eleven miles from Norwich, be¬ 
ing brought thither by a young man from London, who 
had bepn ificaiitious'ly discharged from the Small-pox Hos- 


* Appendix to ** Further Fact* relating to the Care of the Poor in the 
City of Norwich, by Edward P 1-.S. Senior Surgeon of the Nor¬ 

folk and Korwteh 

f Th» was the sixth time I had direct the attention of tlie 

court to this Important^ aubjecti and thv jW^'&hould encourage every one 
who advocates the cause of humanity fo pm^vcrc, even against the most 
discouraging opposition. 

. ' V pital. 
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pital, whilst' he carriefl about feint), on his pei^ 4tfid hi* 
clothes, the mean!? of infection f ind that it had feahnd its ' 
way to' the several villages of Bloil4d,, :@ti»n^sfeaWj, 
Pluinpstead, See. rttnjpe nearly in the of l^ofwiehf 

1 attended the monthly meeting of the'iCihia^tana on Toes'* 
day, August 4, 1812, fbr the purpose m mahjine this fact 
known to them-, and of represenuiigtbe .da^«r orreoeiving 
the infection, to which the ttooi^er inhahitafds the city 
would, probably, he exposed. The number of geutlmien, 
present was not sufficient to constitute a coArt. The tna- 
joriiy liowever concurred in the propriety ef directing the 
attention of the public to the subject, and the following 
paper was ordered to be circulated; 

“ Small-Pox. 

The corporation of Guardians of the Poor, in this c^v, 
having received information that the small-pox prevails 
nuich in the neighbourhood- of Norwich, and that there 
is every reason ta fear that it may soon find its w'ay into the 
city, and great numbers of the children of the poorer 
inhabitants being liable to take the. infection, the court 
earnestly recommends that all such children should be im¬ 
mediately vaccinated, and for Aiis purpose tbe city sur¬ 
geons have received directions to vaccinate all who may 
apply to them, without any expense. And to induce the 
parents of such children to comply with this recommenda- • 
tiou, the court thinks it right to state, that when the small¬ 
pox last visited the city, about three years ago, more than 
two hundred individuals were sacrificed to it; which ca¬ 
lamity might have been averted, had a similar measure to 
that now recommended taken place at tbit time. / 

Norwich, Au^^u^t 4, ISIU." 

This made a considerable impression inhabitants, 

and the early efforts of two gentlemen, who merit, on this 
occasion, the most respectful notice, contributed much to 
forward its important object. Mr. Deacon, one of the 
city surgeons, on seeing the paper, thought it right imme¬ 
diately 10 gcy round his district, with the hope of inducing 
the poor families to consent to vaccination, and he had 
soon the satisfaction of reporting to me more than forty in¬ 
dividuals who were ready to undergo it; and the Rev, Mr. 
'I'albot, minister of Si. Mary’s, also visited the poor in 
his parish ; in doing which hi^ound a case of small¬ 
pox, which he reported ^ m e^Pknd betui||; convinced of 
the fact, I requested ^ ‘special 

court of guardians, for discussing Bie subjecl| and 

adopting such ineaiis of securing the city from th^'di^ase, 
as the urgency of the circumstances seemed t(7demand. 



f4 FucS^miim, 

11ie€0tirtas«t on ibe 134^ of Augi^^t I8t«, and wa# 
well I $^ie4 tb« 1^'t of the sinall-ftox being ia 

^the f waS '^nvinced there vrere nuire than a 

thousaiid chfM^n id it lidWe to take the itiFcction— 
that vaccioadon wjija the inosi obvious, practirable, and 
eStcacious. ideans securing them—-that 1 had reason lo. 
believt the pridudit^s df the poor against it had much s»ib- 
sidedwhioo belief, derived, in some degree, front iny 
own lalcTcourse with them, had been much strengthened 
by Mr. Deacoii^s recent report; and wishing this favoura¬ 
ble disposition of the poor to i}e taken advantage of, I sug- 
gesteu the policy of increasing the motive to their consent 
to vaccination, by a smai) pecuniary gratification ; and as 
a further means 4>f preventing the more immediate com- 
n^Ts^icatiou of the disease from those who migiii then la- 
botir, under it, I rtconimended that the regulations sug¬ 
gested at Chester, many years agt», by Dr. Haygarth, 
snight be adopted. After a candid discussion, the uuani- 
mpus resolution of the court was made known by the im- 
mniiafe publication of the following paper:— 

C^ty of Norwich, and County of the same. 

** At a special court of the governor, deputy governor; 
assistants, and guardians of the poor, in the said city and 
county of Norwich, and liberties of the same, held at the 
new Hall, in the said city, the thirteenth day of August, 
in the year of our Lord one thousand eight hundred and 
twelve, to take into consideration the best means of pre- 
vemidg the spread of the small-pox, which has made its 
appearance in this city; 

That the following Regulations to prevent 
the spread of the small-pox be printed and circulated, to¬ 
gether with the bitt Report of the National Vaccine Esta- 
bhahment, jyrittled by order of the Hmise of Commons; 
and that a room in the workhouse should be set apart for the 
reception of any person who may be infected with the small¬ 
pox, and who may be consenting to be removed thither. 

“ First .—Suffer no person w'ho has not had the small¬ 
pox or cow-pox to come into the infectious house. No 
visitor, whtt has any communication with persons liable to 
the disteftij'»er, shouid touch or sit down on any thing in¬ 
fectious. 

• i have ever been convinc cd^ta irheci time and repented evperimept had 
unequivocally the e^^Ky of vavrinutioiit arid the poorer elassea 

h;id tatriy viitiieti-ed the security it jiniit tlie small-nox. thk their 

p'rojndices rcbpe.imy it-wcnld ceat>e, Would as readily avaij them. 

scivoBof ihis*-kiiKl^ift of Providcr)i1f*>lr*dlier classes l»ave uone, and who 
have adopted it earlier only Ihjcsusc they were sooner within the reach of 
thiii tnformatisxT, ajid lhtt;je. facts, wWcIi were equtiUy necessary to their 
conviccioa. * • > «^ecejid. 



On 7i 

* ^ , 

i9cpo»£/.—N o patienty aft€r ibej^k bave speared, most 
be sufiefed to^o into the street or Ireowtl^ place. 

** Thwd ,—^The utmost attention to cleanltoess u< abao«# 
lutely necessary, purjug aiid after the dUtemfHiki^to per- 
clothes, tborl, funuture* dog, .caVIniMftey, medicines, 
or any other thing that is kno\^n, or.aoiPseted to be daubed 
■with jTiatUT, spittle, or other in^fectioua diaebar^s of the 
patient, siuiuld go out of the honSe till they ba washed, and 
till they have been tlniBeientiy expos^ to the fresh air. 
No foul linen, or any thing else that can retain the poison, 
fchould he folded up and put into drawers, boxes, or be 
oihcrwisc shut up from the air, but immediiatciy thrown 
into water and kcj>t there till washed. No attendants 
should tor.ch what is going into another family, trll their 
hands arc washed. When a patient dies of the smaU-pox, 
particular care should be taketl that nothing infectious be 
taken out of the house so as do mischief. 

“ I'ourih. — I'he patient mnsl not be allowed to approach 
anv person liable to the distemper till every scab is dropt 
(df; till ail the clothes, furniture, food, and all other things 
touched by the patient during the distemper, till the floor 
of the sick chamber, and till his hair, face, and hands have 
been cncfully washed. After every thing has been made 
pelUciiy clean, the doors, windows, drawers, boxes, and 
ail other places that can retain infectious air, should be 
kept open till it he cleared out of the house. 

‘‘ Resulved —^Thal a reward of half-a-crown be given to 
every poor person resident within the city of Norwich, who 
shall he vaccinated by the city surgeons, at the Norwich 
tli'jKiisary, or in any other way, provided they |)toduce to 
the committees a satisfactory proof of the fact. 

“ Resolved —'I'liat the thanks of tht| court be given lo 
Kdward lighy, Esq. for his unreraitiii^ attention to the- 
important subject of the small-pox—for, the measures now 
proposed bv him, and adopted by this court, in consequence 
of ihc disease bt'iug at this time in Norwich; and particu¬ 
larly for the able manner in which he has advocated the 
practice of vaccination, and so satisfactorily obviated the 
popular objections to it.——By the court, Simpson.*' 
rile report of the National V*accine Establishment he- 
111 so inanv hands, and being moreover a parliamentary 
K .’ord, it has not been thought necessary to reprint it. 

The vaccination began irrn^diately, and the readiness 
w h which the poor siiMittcd to it is proved by the fol¬ 
io • ;tig returns, whicllpKhired imthe Norwich papers: 

^ ' Vacci-i . 




city atjrgeon. if 
Booms^ do* 69 

£tesc^^j|^: u6 

Aug. 37 to Sept, sill,lCeyi®5,,Robinson 37, Dea¬ 
con 74^ JSi^ 39, at the Dispensary by Mr. 
Powell S9, 


$ept* 3 — 010 . Kejmer 3, Robinson 58, Deacon 94, 

' Rigby sit Cooper • 38, Powell 15, 

Sept, 10—1 jt Keymer 2 , Robinson 62, Deacon 69 , 
Rigby 30,C^per 15, Powell 8 , 

Sept, 17—^24. Kwnaer 6 , Robinson 29 , Deacon 7 5, 
Rigby 17 , Cooper 16 , Powell 13, 

Sept. 94—OA, I. Keymer 7 , Robinson 17, Dea¬ 
con 23, Rigby 31, Cooper 21 , Powell 6 , 

Oct. 1—8. Keymer 9, Robinson 11, Deacon !4, 
Rigby 9, Cooper 15, Powell 7> 

Octi 6—15. Deacon 17, Rigby 3, Cooper 8, Powell 3, 
Oct, t3—22* Keymer 9, Deacon 6, Rigby 8, Cooper 2, 


248 

180 

150 

105 

58 

33 

24 


Total numberf vaccinated 1 316 


Of these, 944 have received the reward, the sum of 
I24i. Ssi having been paid by the court to this day, Oct. 26 , 
1819, 361 of these belonged to the countr)'; for it was the 
hberal policy of the court to make no distinction between 
aliens and those belonging to Norwich: it was, indeed, ob¬ 
viously requisite to vaccinate all, for the security of all. 

Means Jiaving been taken to prevent communication 
with the jlnild who brought the disease from the country, 
no onedll|ht it from this source; and if the same measures 
be persevered in,,.!i^ may confidently calculate u}><)n a per¬ 
manent security it. Compared with the population 
of the place, 1 in no instance, in this country at 

least, have so many individuals been vaccinated in so short 
a period; and the immediate consequent exclusion of 
smali*pox wbeti ntore than 1300 individuals were pre¬ 
viously liable to it, 'is at once an irrefragrable proof of the 
protecting power of vaccination, and of the magnitude of 
the blessing bestowed by Providence in its discovery, 

^ P. S. Not a single case of small* pox has occurred to this 
time—^Norwich, Dec. 97,1812. E, R. 


’ 'the 4* VacciiuuM^ui 4 l 0 ,ed,” a welUwritten pamphlet 

of 64 pages, which fa«* obtained much from Dr, Jenuer. He 

volunteered hii servienoa thii occationJBniacciDated 119 children, 
f The aumher vacclbted to DecembwW^ 141Q. 
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The fullpvsfiiig Matehitnl^pf 
of hernia, at mffei^ut hash©^4^ 

from ihe register of' 

London Truss Socifety^ plitiio^ of j^rs- 

In 4370 patents 35!2^ 

Males. Feimles. ,>''!>•' '>' ' 

855 1 left inguinal 1 -U— C “ 

1466 1 right iDgainal} T. ^ . 

IJ 177 left femtal 1 , , h seW'^gte 

13 166 right femoral) ®7lfco>o™l i 

'“a 7.thlr?i;:r!} •• 

14 201 umbilical \ 

5 21 ventral J ** ' 

15 24 have undergone operations, all 

of which nave been completely 

successful .. 39 

31 39 with umbilical hernia have been 

cured without trusses . 70 

46 7 with prolapsus ani .... 53 

135 with prolapsus uteri. 135 

8526 844 - —1 370 4370 

283 patients were relieved with trusses under lOycars ofagev 
215 ditto, between 10 and 20 ditto 

428 ditto - 20 and 30 ditto 

750 ditto a- 30 and 40 ditto 

603 ditto ^ —.. 40 and 50 ditto 

861 ditto - 50 and 60 ditto 

559 ditto - 60 and 70 dit^ 

228 ditto - 70 and 80 ditfe 

J8 ditto - so and 90 ditl|,';^ 

2 ditto - — — 90 and 100 ditto; . 

4147 

* l*ia}i of the Inttitn*u>n —The ohjects of this charity acp tO ftrovide 
trusics for c-verv kind oi rupturf*—to furnish bandages and other oeeeh- 
sary iiistruincnis for alt case* of prolapsus— to perform every i>ecessary 
operation—to adininiste;- surgical aid promptly—and to aupply medicines 
And attendaiiceduring the cure of the patieiu. 

Annual subscribers of one guinea, and life subscriber* of tep guineas, 
shall be governors, and have the privilege of recommending three patiente 
•vritlon tlie year, 

moneys arising from all life sub 8 cri][ 4 iione are regulaciy JoTeited in the 
public funds. ' . 

Patient* relieved by thia 8 «d|^ln 

: • '•♦SIS 
jsti - 
IS 12 . - 

"il70 ' 







ft; , 

Four ea^ ||il^ 'Umbilical and double femoral 

and single femoral 

Woral and right inguinal 
hen>i|i> .hm mak ^d left fod left femoral hernia, 

QTie iriale^bad fall: 4ng^inaliin^ light femoral hernia, one 
male bad ti|iii^toguiiial and kft femoral hernia, one male 
bad double ingdmal and right femoral hernia, one male had 
double inguinm aiid double femoral hernia, two males had 
ventral and rig^t i^S^dnal hernia, one male had nmbiiieul 
and left inguinal hernia, and four males each liud uirihilical 
and dpuld^ inguinal hernia; 315 patients had congenital 
hernia. 

PronT the most accurate estimation, it appears that this 
malady’exists ip one person in eight through the whole 
male population of this kingdom, and even in a much 
greater proportion among the labouring classes ot'ihc com¬ 
munity, in manufacturing districts, particularly in those 
persons who are employed in weaving, or on the water as 
Doatmen. 

*■ ff , 

$1^ Grtviile-Streffj Hatton Garden, - JoHN TaUNTON, 

Sl5< Dee. 1812. 

Suigtoa W the city of London Truw Society, the City and Finsbury 
Lispcuiaries, and Lecturer on Anatomy and Sui'j;ery. 


METEOROLOGICAL TABLE, 

j^xtracted fimm Lord Gray's Register kept at Kinfauns 
Castle, ihrfe miles almost due E. from Perth, N. Bri¬ 
tain, Ibout QO feet above the level of the river Tay.— 
JLai. S4'. 
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tfj, 

•6.5 

9 

22 

Average of 
the yeat'. 

29-9^ 


^ 29-»J 

42-40 

■ 

^•75 

H9 

2] 7 


















Meteorological Ohermtions Jtt firm 

‘ January l to ItTf J|j^|3. . 

Jan. 1.—Cloudy, fog^, and dark d»y«i Wind southerly 
and calm. TheroiofiieteV highest hi ^ lowest 
alight 40. 

Jan. 2.-—Cloudy and naisty, some l|^'ii»|tst)iict ekro* 
cumulus : stars shone by nkie at nigWu ■ 

Jan. 3 .—^Thick fog in the fnoruing. 

Jan. 4 .—Cloudy and damp all day. ] . 

Jan. 5.—Clouds and misty; wind rising towards night. 
Maximum of thermometer happened at nt^t, during which 
the warmth increased. 


Jan. 6.—Gale from S.W. and warmer, with clouded sky. 
and iiiistv air. Though the sky overhead W'as overcast, vet 
J could discern loose portions of cIoimI HoaUng along" in 
the wind, which increased^ and by night became high* 
Night very dark. 

Jan. 7.—Foggy and calm in the morning; the barometer 
fell during the day, and w'as followed by wind and latn in 
the evening. Very dark night. S. 

Jan. 8.—Foggy early ; day became fair with low 0^cy 
cumuli flying along in the wind, afterwards-more eleraled, 
and flat masses took on in part the form of ch^cumulus-^ 
at a later period of the day, rainy features of cirrus, cirro- 
stratus with cumuhstratus: haze and a gentle gale from 
S.W. Frosty night. 

./ff?*. 9—While frost and fog ftfllovved by rain, after¬ 
wards clear with rainy features of and scud* Frosty 
eight again, a halo round ihe mqon ’’ 

Jan. 10.—Clear frosty day. '> 

Jan. 11.—Frosty morning, afterwards ,some little cloud* 
put on the cirrocumulativc' form, awd^f^hfrocumulostratuS 
followed. About half past two P. balloon 

launched from Clapton went in a direction to the noi^th- 
ward} wind therefore soutU\^ aid. 


Jan, 12.—Cloudy and raw, thovigh with a southern wind. 

Jan. \S .—Cold atid raw, with S.£. wind; some sleet 
fell in the day. Fair night. 

Jan. 14.—Cloudy and da.mp; some slight showers of 
snow ft!) at night. S.fcl—F—^N.E. 

•Ian. 15,—Cloudy and clamp. S.E. 

Jan. l6.—Frosiv and foggy in the morning; dear fine 
day, with ftMtures of cvrvs afid cumulus. 

Jan. 17 .—Clinitly and coy^ with S.E. wind. , 
ctrfptoii, Jan. i:^ i><i«, Thomas Fojrster, 

* By a Aa/ij I do not itipan a mcTij ftn'ona or a ring. See Phil, 

^*5?- tor 1&1'2, whercia I have classified Utcsc phai>loia«tia. 
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IL Lead and Solphde* 

1. ) Ten grammes of verv pure lead were melted) in A 
i>mali glass reiort, t^ith ten grammes oi ppre iemon>coiouredl 
sulphur, which had been carefully suhl^^ec) and fnelted in 
a strong heat, in order to expel the inoisjmm. 'Hie opening 
of the letort was connected with a small pneumatic appa* 
iatu|^ but no perceptible quantity of gas emitted, ex* 
cept a little sulphurous acid gas, which had occupied the 
place of the oxygen that had'^disappeared. The mass wai 
Ignited until the yellow colour, produced in the retort hy 
tnc siii|)hurous acid fumes, was no longer visible: and 
whilt^ the apparatus cooled, some water was absorbed in 
the place of the air that had been forced out, I cut off the 
body of the retort, and found the weight of theaulphurec 
* l''j5 gr. 

2. ) A repetition of the experiment gave grammes 

of the sulphuret. 

3. ) The experiment was repeated with the additional pre¬ 

caution of burning a little sulphur in the receiver cemented 
to the retort, and strongly healing it, before the retort it¬ 
self was warmed, so as to deprive the air in the receiver of 
Us oxygen. The retort was heated til! to bend. 

The sulphuret weighed 11*56 gtammei||^^C^onsequentl]r 
100 parts of pure lead lake up 15*6 of sulpbur, or exactly 
twice as much as of oxvgen. I have not been able to dis¬ 
cover any other sulphuret of lead than this. We have 
therefore for the sulphuret of lead. 

Lead 86*51 100*0 

13*49 15‘6 

Wenzel, on Affinities, gives 86*8 and I3*S for the pro¬ 
portion of the lead to the sulphur. 

V III. Sulphur and Oxtoen. 

Klaproth, Buchulz, and Richter have very accurately ex¬ 
amined the pioportion of tu the sulpbnrtc acid, and 

their experiments agree extramaly iviedi other. 

But it became so much the laore necessanj^fft repeat these 
Vol.41. No. 178. Feb, 1813. F ^ expert- 
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experiments,^ as l>il^y ‘ha!3 eonjectured ihat sulphur and 
phosphofda cxxotamed tmknown metallic bodies, uuited 
with small fXDiabias of hydrogen and oxygen, and bore 
nearly the same relations to thesebases as the resins do to 
carbon. He has mdeed advanced ao many ingenious ar¬ 
guments in favour of this hypothesis, that it can scarcely be 
called altogether void of probability; at the same time I 
cannot consider it as perfectly consistent with my experi¬ 
ments : for, when t have used sulphur that was perfectly 
dry, and had be^n enough melted, I have never been able to 
discover any trace of sulphureted hydrogen, or of aqueous 
vapour, emitted during the combination of metals with sul- 
}ihur. But I have often observed, that when I have em- 
ployea washed audiapparently weil dried or rapidly melted 
flowers of sulfdiur, no moisture made its appearance while 
the sulphur remained meltefl over the metal \ but when, at 
the moment of combination, the heat became more intense, 
a small quantity of sulphureted hydrogen has been evolved, 
and aqueous vapour has been deposited on the glass, a little 
sooner than the sulphur which was sublimed at the same 
liBie. Consequently, either the oxygen and hydrogen 
fouiul by Davy depended only on the accidental presence of 
moisture, or they enter, together with the unknown basis, 
into combination with the metals; which is much more 
contrary to analogy than the parallel between sulphur and 
the resins is supported by analogy. We shall also see that 
these suhstknccs, if they are present in sulphur, must be 
iitetained when it combines with oxygen to form an acid. 
Sulphur and phosphorus, and, as 1 suspect, boracium, 
fluoriuin, and carj^n, give, with the metals, combinations 
of a very diff|rea^\,eharaclcr from those of the. metals with 
each other. cannot be alloyed in all possible pro- 

portioiH with/inetals, but are limited either to a single 
propoTiioo, or »to a few definite degrees, between which 
there are no intermediate steps. 

A. Sulphuric Acid* 

In order to avoid all inechanica] adherence of moisture, 
I employed in this investigation the sulpliuret of lead. 

1,) Ten grammes of finely powdered sulphuret of lead 
were digested with aqua regia in a weighed glass flask, as 
long as any oxygeiiizatinn was perceptible; and the mass 
was then driei! and ignited: it weighed I2'65gr. It was 
afterwards digtsMed with wsl<^ to which a little coucen- 
Uated.viri«|Bia^|li^ been ad<M; tmt the liquid acquired no 
sweet taste, aim iontmaid no lead. Consequently the sul- 
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phut of the sulpburet had beets isoffic^t to form so much 
sulphuric acidj as was nece^airy for neutralising the oxide 
of lead. - . ^ . 

2 . ) In a second expcrlnEtent iheresiduom we%hed 

3. ) The experiment was again repeated in a glass retort 
with a receiver, and the acid \vbich passed over 'wm poured 
back and distilled once more from the miss in the retort. 
The last part of the product was kept Sj^arate^ but it af¬ 
forded no perceptible trace of sulphuric acid; consequently 
the oxide of lead was sufficient to saturate all tha acid 
which was formed from the sulphur of the sulphuret. 

Hence I conclude, that since the sulphuret of lead con¬ 
tains its constituent parts precisely in the proportion, 
which is necessary for the formation of the sulphate, the 
oxide of lead must contain ci^actly half as much oxygen 
as the sulphuric acid contains sulphur. Probably the same 
rule holds good for the combination of sulphur with other 
combustible bodies; hence it will follow (tf necessity, that 
the quaulity of any oxide required for saturating a given 
portion of sulphuric acid must contain half as much oxy¬ 
gen as there is sulphur in the acid ; that is, if my experi¬ 
ments on the oxide and the sulphuret of lead have not 
been completely erroneous. 

The quantity of sulphur in the sulphuric acid may be 
easily determined from these experiments. T^n grammes 
of the sulphuret of lead having taken up 2*65 of oxygen, 
•675 of this belongs to the 8-651 of lead, the remaining 
J-975 formed, together vtuth l‘349of sulphur, 3*324of sul¬ 
phuric acid. Consequently 100 parts ^of sulphuric acid 
consist of 40*58 suljihur and 59*42 oxygen. The second 
experiment gives 40*7 and 59*3 : and lOb patts of the acid 
would require for their saturation, according to the first 
experiment, 280*5, and according to the second, 281 of 
the oxide of lead; a degree of coincidence which can 
scarcely be exceeded. 

In order to ascertain what dependence can be placed on 
these results, it was necessary to examine the composition 
of the sulphate of lead. 

a.) 7'he 10*77 grammes of oxide of lead, obtained in the 
first of my experiments on the yellow oxide, were dissolved, 
in the same dish, in nitric acid., and then mixed with sul¬ 
phuric acid as Ions: as any precipitate could be observed ; 
and afterwards drie^ and ighked. They a|fiof<|ed 14*62 gr. 
of sulphate of lead; consedpaently too of sbiphuric 
acid had combined with 280 of the oxit^ C 

F2 


If.) Ten 
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li) kit} wdse dissohred in nitric acid 

dried hy evaporation, and ignited in 
tbeflas^. Tiird antpbaie weighed U 63d, and lOO parts of 
the acid bad compiled vrith fiS(> of the oxide. 

- c.) Ten gramfijcs of oxide of i^d were dissolved in tjiiric 
ecid, in a dtab of platina, aolphuric acid was added, the 
tnixture was then dried and ignited. I obtained 13*375 gr. 
of aulphate of lead, which gives the same proportion as 
before, ,! 

These three experiments, agreeing so perfectly with each 
other, indicate a small inaccuracy in the analysis of the 
sulphuric acid. This depends on the sublimation of a little 
of the sylph or of the sulphuret of lead employed, leaving 
the base of the salt somewhat redundant; the muriatic acid, 
which'^^combiues with this redundant portion, being ex¬ 
pelled by ignition. Hencejt is probable that the quantity 
of sulphur ought not to be made greater than 40*52 for 
100of sulphuric acid: but in order to avoid any hypo¬ 
thetical corrections, we may safely employ the first experi¬ 
ment as i basis for calculation, and consider sulphuric acid 
as consisting of 

Sulphur 40 58 100*000 

Oxygen 59’42 146*427 

I must here remark, that Bucliolz and Klaproth have 
founded their determinations on the quantitv of sulphate 
of baryta afforded by a given quantity of sulphur: and as 
there is some difference in the results of their experiments, 
1 have thought it right to repeat them. 

In the carbonate of baryta, Klaproth and Rose found 
22 parts of acid a^d 78 of earth; Bucholz, on the contrary, 
never obtaiued^jithfe than 21 percent, of carbonic acid. 
The greatest i^mwlty is to obtain the carbonate quite pure, 
since it is so ofteii contaminated with iron, alkali, or sul¬ 
phuric acid. 1 have only been able to procure it by precipi¬ 
tation from the pure uiicrystallized nitrate of baryta with 
carbonate of ammonia. 1 washed the precipitate with 
boiling water until it no longer indicated the presence of 
baryta upon the addition of sulphuric acid; for the ca."' 
bonate of ammonia does not completely precipitate the 
whole of the baryta, even when it is employed in excess. 
The washed powder was strongly ignited m a dish of pla- 

tinsL* , * t 

a.) Ten grammes of this carbonate were dissolved in di¬ 
luted suiphiafk geid, the apparatus being weighed, and the 
^as through a tube filled with muriate of 

which wir also iJteighed. The solution,was pro- 
■' ' ^ ' (noted 
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moted 5y tW hwt of « jmaWjiiWpji" fe»t 0wi|3 was not 
sufficient tar the soluibn^ol the mIi ivas ^/oroied^ 

After twelve hours, when no inore ^frc extricated, 

5*11 grammes had been lost. , I,took the the 

salt out of the flask, and inixed jn a dish of |)Uttna, with 
sulphuric acid, when a slight el^rvefcence again took place. 
The mass was then dried in a gentle beat, mtd afterwards 
ignited. It aflbrded 11*866 gr. of the suljffiate. 

b. ) Five grammes, heated in a manner precisely similar, 
lost 1 *08, and afforded 5’92 of sulphate of baryta. Hence, 
for 100 parts of the carbonate, we have 21*6 of carbonic 
acid, and 118*4 of the sulphate. 

c. ) Ten grammes of carbonate of baryta were dissolve^l, 
in the same apparatus, in ddnted muriatic acid, and 
solution assisted by such a degree of heat, as the hand could 
not bear, although it was not made to boil. They afforded 
2* 165 gr. of carbonic acid, and irsa of sulphate of baryta. 

d. ) Ten grammes of carbonate of baryta, dried in a pres?^ 
and then ignited, so as to form hard lumps, which were 
more slowly dissolved, were heated in the same manner 
with muriatic acid. They lost 2*i65 gr. and gave 11*86 
of sulphate of baryta. 

€.) The same iprantity was dissolved in sulphuric acid, 
mixed with a little muriatic acid, in a gi.iss flask, then dried 
and ignited in the same vessel. It afforded ir89gr. of 
sulphate of baryta. 

f.) Ten grammes of carbonate of baryra were dissolved 
in muriatic acid in a glais flask, precipitated with sulphuric 
acid, evaporated, and ignited in the fiask, They gayc 11 9 
gr. of sulphate of baryta. A stroni>er,^|j^at expelled no¬ 
thing more from this compound. which 1 have 

emphned were always so pure as to spot on a 

watch glass from which they were made to evaporate. 

In these experiments, therefore, K)0 parts of carbonate 
of baryta had afforded alleast 2r6 (if carbonic acid; ten 
thousandths can iievir be appreciated in experiments of 
this kind. We inav therefore a^siinic, fpr the carbonate, 
Carbonic acid 21'6 IIK) 

Bar\ta. 7b 4 363 


Since 100 parts of the carbonate of baryta, which.con¬ 
tain nearly 78-4 of the base, give from 118 6 to 119 of 
sulphate of baryta, this compound must consist of 33 96 
to 34*1 of acid, with 66*01 to 65*9 of fia^, and 100 parts 
of the acid must require 193*0 to 194*5 of ba^Ui* Since 
iu the present state of these experiments of *0005 

F3 ^ 
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Is of little confe^tilistee, 1 ttave assumed throii|;boiit this 
Essay^ for the component parts of the sulphate of baryta^ 
Sulphiffic ac»d 34 lOO 

Baryta . 06 ]94 

If we took a mean of the six experiments which have 
been related, giving nS*0Sf of sulphate of baryta for 100 
of carbonate, the proportion would become 

Sulphuric acid 33*9 100 

Baryta. 66*1 195 

Klaproth obtained, from lOO grains of carbonate of baryta, 
120 of dry sulphate, and Bucholx 129 |, which were re¬ 
duced by ignition to 117 . Hence Klaproth calculated that 
tbit salt consisted of 33 acid and 67 base, Bucholz 33*48 
and 07*^2., They both employed precipitation and filtra¬ 
tion. In the process of iiltratiou it is scarcely possible to 
avoid loss, and the different degrees of moisture in the 
filter cause great uncertainties in its weight, since it cannot 
be weighed hot in a good balance, without giving a result 
cMHisiderably too small. I have thereforfe avoided this pro¬ 
cess as Uhich as possible; but where it was indispensable, 
I have employed English copying paper, made for Watt’s 
patent machines, which I have previously washed, and 
dried in as strong a heat as it could support without burn¬ 
ing. 1 'be largest filters that J have used weighed less 
than *75 gramme, and their weight has never varied more 
than *006 gr., nor even so much, unless they were left 
very long in the scale. The smaller ones, which weighed 
from *1 to *25 gr. have never varied perceptibly. I have 
removed the mass lying on the filter, without scraping off 
the small quantity winch was firmly attached to it; and 
having weighed ignited that which I had removed, I 
have computedl JP^' diminnliun of the whole quantity by 
the operation, 

Bucholz (Scher. X. 385,) boiled lOO grains of sulphur 
with aqua rrgla, until it was converted into sijl()huric acid, 
from which he obtained 724 . gr. of sulph.ate of baryta; 
and hence, according to his deterniinaticiU of the conipo- 
’silion of this salt, it follows lliat 100 parts ofsniphiiric 
acid contain 42*5 of sulphur. According to my analysis, 
these 724 grains contain i4C} 16 of tlic acid; giving 140*16 
of oxygen to , too of snhplmf; and. for 100 of the acid, 
40 C24 of sujphur and 5*j’376 <)1 oxygen. Bucholz’s 
expe’‘iment therefore agrees with mine, within *00044. 
Bucholz irppipycd stdphur which had b^n kf'pt long 
^^fcelled ip \ mine was ignited in combination 
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with a metal; w^tence it fdllowa thiM sulphur i$ easily 
freed by inciting llrdai the moisture ^hich adheres to it. 

With respect to Klaproth’s analysis^ it is not so accurate 
as that of Buctuda. He treated 900 grains of pure sulphur, 
with nitric acid; il8| grains remainea unaltered^ the 151^, 
which were oxygenized, afforded 1089 of sulphate of .. 
baryta, so that 100 parts , of sulphur gave 15 less of th8 
sulphate than in Bucholz’s experiment: and yet the ex¬ 
periment was not repeated. At the same time it happens, 
from the different estimates which these chemists have 
formed of the composition of the sulphate of baryta, that 
they agree in their determinations of the quantity of s^- 
phur.iii the sulphuric acid. jK 

Richter’s experiment (Richter v. 125) was perrormejjP^ 
a different manner. He converted 929 grains of fl 
sulphur, by means of the smoking nitric acid, into 
phuric acid. The acid liquor was saturated with carbom^ff 
of lime, then dried and washed with alcohol and aliittd' 
nitric acid, to separate from it the nitrate and carbonate ($f' 
lime. The gypsum, when ignited, weighed 947 graiul^ 
Now, if 100 parts of this salt contain 58 of acid, 947 
must contain 54; so that 222 grains of sulphur must 
have taken up 327 j of oxygen, and 100,147^: hence 100 
parts of the acid must contain 40'44 of sulphur, which 
agrees again very nearly with my experiments already re¬ 
lated, But if the proportion of acid in gypsum has been 
taken a little too great, Richter’s experiment approaches 
.still nearer to mine. Bucholz obtained, in an analysis of 
300 grains of gypsum, 63 grains of water of crystallization, 
09 grains of lime, and 402 of ignited sulphate of baryta, 
from which the presence of 136*7 gZ? of sulphuric acid 
may be inferred. These quantities, together, make 
S93'7 gr. and the loss is only 1*3, while, if we reckon 
according to Bucholz’s proportions, it becomes a little more 
than 6 gr. Bucht>lz, finding this loss pretty constant in 
several experiments, inferred from it that a part of the wa¬ 
ter adhere.! to the gypsum, nutw;Uhstanding the ignition. 
The component pans of gypsum, according to the propor¬ 
tions here assigned, are 5B of acid, and 42 of lime; but 
it IS firohable, that in the analysis performed by Bucholz, 
a loss of lime also toak place, by which the proportion of 
the acid to the base becomes too gr^t. Klaproth found 
ill ignited gypsum 57*63 of acid, and 42*3T of base. 


B. Sulpkmous Acid, ^ 

To determine the composition of tho aulphiircniS aci^^ 

1 * 4 » 




direct expej^mentfi sulpbiii^J^s a task of m- 

sfirewbl? difij'cuJi?V\# ihwfort? chosa. tether to convert a 
sulphite into a sulphate by means of the it^ic acid, 
^j-^etitral nibriatc of harvta was mixtd iiiiS^h..a solution of 
^Isulliited sulphite ol <Mt^miiuia, the piwil^ptisue was placed 
on a filter, and washed with boiling wafer till the water had 
"no efffct on a solution of silver; the mass was then dried 
by pte.ssure betweep the Voids of some thick bloiling paper, 
quickly spread in a saucer, and Oritd in a warm stove. 
When J dissolved a iinle of this salt iit muriatic acid, the 
fluul was not perceptibly lurbid, so that scarcely any sul- 
,atc of baryta was contained in it. 

.) I’hrcc grammes of this sulphite of baryta were put 
a^ask; nitric acid was poured on them, and they were 
led V iih it as long as any nitrous gas was evolved, and 
dried and ignited in the flask. The mass weighed 
17 gr., it show'cd not the slightest trace of an excess 
JTbaryta. But 3*17 gr. of the sulphate, ot baryta contain 
X 3* 17 = 2-()922 of the earth, 

graiuines of the - same salt were mixed with 
%6 of lifted yellow oxide of lead, and the w.’hole was 
heated in a small glass retort, furooshed with a lung and 
well corked neck. The neck, in which the water of cry¬ 
stallization of the saljt was collected, was cut off and 
, weighed.. By the evaporation of ilic water it lost *0425 in 
weight. I'he w'atcr was entirely without taste. 

The sulphite of baryta consisted therefore of 

Baryta. 2()(p22 6U‘74 

Sulphurous acid &6-33 28‘84 

Water. .. 4*^^S T42 

3.) I again disgolifed three grammes of the same salt in 
nitric acid, and the efl'erve-sccnce w'as endcrl, added 

some nitrate ol baryta, as a test of sulphuric acid, 10 the 
Altered solution; it di<l not become turbid, any more than 
another portion into which suljvluiric acid was dropped; 
consequently the baryta, is united with the same quantity 
of sulphur in the snlphit^^as in the sulphate, that is, with 
20*9 for every lOQf parts of the earth; and we shall see 
hereafter, that if there actually exists a combination be¬ 
tween the base of baryta and sulphur, the proportion of 
■this base, and qf sulphur in it, must be the same as in the 
sulphate and the, sulphite; and also, at least as I presume, 
in the sulphuret, and in the hydrosulphuret, or hydrotheate 
of baryta, ^though, If^* experiiueuis which I have made 
tl^se <^bjjtbinati6«ii have not afforded me very sa- 
jtdry restdts. . 

Now, 







Now, if 
*8653 of sul 
into which t 


€#,4^l|y|lili‘ Qf bsrfta contma 
,ai0id, and 8*47 gr, of the sulphate, 

^ changed jby Oxygitrakat^a) itapy the 
presence ofof sulphur, the remaining .4379 far 
ol the acid mticit he oxygen. Consequently too parts of 
sulphur take up 07'83 of oxyg^, ia order to, foroa sul-^ 
phurous acid ; and this acid consists of 

S^ilphur 50'55 100*00 

' Oxygen 49‘45 97 83 

If vve took tor the sulphate 33*9 of acid and 66*1 of 
earth, the 3 grainnies of sulphiit- would appear to contain 
8f)2l of acid, and -4361 of sulphur; whence the propo 


tions would become 

Sulphur 50*59 lOOOO 

Oxygen 49*41 97*69 yi. 

[The author stems to have omitted to notice some 

determinations, as having been deduced Jiom inaccurjdih 

supposirtons respcelinsfthe component parts of the sulph^W 
ot baryta. Mr. Chenevix converted l4-4 parts pf sulphur,$ 
by means ot nitric acid, into 100 parts of situate of^ 
barv'.a, to which he aitrihiitid only 23*55 of sulphuric acid, 
and I'.cncc eoticluded thatjhc acid con.sisted of 6i*.5 of sul¬ 
phur, and 38 5 <»t oxvfrvn. But, if vve employ Mr. Berze¬ 
lius’s dctcrniiiiation ot the proportions of the sulphate of 
baryta, it wi'il appear that 14‘4 .^ulpluir must have afforded 
at irast 3 j parts of sulphuric acid ; whence the sulphuric 
acid should consist of 42*4 of sulphur, and 57*6 of oxygen. 
But thcfee experiments by no rnc.riis agree with each other 
so well as those of Mr. Berzelius. Mr. Berthollet’s ana¬ 
lysis, in the Memoirs'of the^Iii'Hitulc tor SK(>6, which gives 
^5385 of sulphur, and 4615 of o.\ygene'li^^r. Gay-Lussac, 
in his interesting invesiigaiioiis respecd^j^he decomposi¬ 
tion of the snlph.uric compounds by he*at, to the erroneous 
conclusion, that the sulphurous acid cor'.taiii.s only 50*61 
of oxygen to too of sulphur, in-lead of at least 95*86, 
which IS ilic pniportion determined bv Berzelius, The 
same clieiuist, in his remarkable essay on ihe combinations 
of gases, ha.s assigned to the «u!p!utric actd 42*016 of Sul¬ 
phur, and 57*994 of oxygen, and to the sulphurous, 
52*083 of sulphur, and 47 9^'-^ of oxyg:^?-bul his data re¬ 
quire some very con5ideral>le eorreciums,—- GlLBKRT.] 

, Since 100 parts of sulphur are combined in the sul¬ 
phurous acid with 97*83 of oxj^gen, and. jji the sulphuric 
with 146 427, the latter number bcitlg mty nearly half a% 
much more as the former, since 97*83+48*965 =j 146*74, ^ 
follows that the same quantity of sulphur takes up in 

•.^sulphiirld. 
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sulphuric sctd hilP^as tnueh mort is in the sul¬ 
phurous. If vre e^jpafe with the proportions 

of the cotnhu^ati^s m lead, it may he |r»(^fK>sed as a ques- 
tor fijfthre examination, whether §ulphnf may not be 
capable of a lower dt^ree of oxygenizatidn than it exhibits 
in the sulphurous acid, or of a higher than in the sul¬ 
phuric. p’o be continued.] 


XIV. Ol’Xnuaiions on the Mearn'ement of three Degrees of 
the Meridian conducted in England by Lieut,-Colonel 
William MunoE. ’ By Don Joseph Rodrigdez. 
MCommunicated bu Joseph de Mendoza Rios, Esq* 

^ [Cancludcd from p. 30.] 


I^ROM what has been above stated, it seems almost bevond 
It doubt that it is lo errors in the observations of latitude, 
^tt the appearance of progressive augmentation of degrees 
towards equator, as represcnied by Lieut. Col. Miidge 
in his pttprr, arc lo be ascribed, and that it is e»pcciaiiy at 
the intetmediate station at Arbury Hill, that the observa¬ 
tions of the stars arc erroneous nearly five sccrmds, not- 
wilhsrandmg titc goodness of the instruments, and the skill 
and care of the ob^server. but, before I insist further on 
this head, 1 will answer one objection that may be made to 
the principles of the method that I have pursued iu this 
memoir. 

Those astronomers, who have hitherto undertaken the 
measurement of degnrs of the meridian, have deduced 
their measures by i^imply diviifing the linear extent by the 
number of clegrepfr and minutes found by observation of 
the fixed stars takiMi at the two extremities of the arc. 'fhis 
is indeed the most simple that can be adopted; and it has 
the advantage of being independent of the elliptic figure of 
the earth, especiailv in arcs of small extent. The elements 
dependent on this figure, arc too uncertain to be employed 
in calculating the angular intervals in the short distances 
between .successive stations, even as a means of verification, 
without risk of ctimmilling greater errors than those to 
which astronrjmical observations can be liable. Accordingly 
one cannot safely make any use of it in cases where great 
accuracy is ret^uircd. 

1 must admit the Justness of this objection, and must 
therefore,showy the CiJitcnt to which it really applies to the 
;||[W»ynl Sa^ibjedt.*’■ 

plac^, 1 may suppose, that in consequence of 
y ' -> some 
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some fault in the instrument, with reafiect to vertical posi* 
tion, construction, or some accidental derangement^ there 
is an error of some seconds in the observations of the fixed 
stars. How is this to be discovered ? This is not to be.^ 
done by comparing the value of a degree on the meridian, 
as deduced from these observations, with the results of other 
measurements in distant parts of the globe. For if we find 
that these degrees so taken do not agree la giving the same 
ellipsoid, we are not to attribute all the difl'erences to irre* 
gularities of the earth, without supposing any error on the 
part of the observer, of his instrument, or of other means 
employed in his survey. 

But this, in fact, is what has generally been done. It 
must, however, be acknowledged, that the majority of ob¬ 
servers have not been in fault, as they could do nothing 
better; but too much reliance has been placed on the good¬ 
ness of their insirunients, their means, and other circum¬ 
stances. It is true that irregularities of the earth and local 
attractions may occasion considerable discrepaucies which 
arc even inevitable; but before we decide that ihjesc are 
the real source of disagreement, we ought carefully to as¬ 
certain that there are no others. 

Bui to return to our subject, of the English measure¬ 
ment. If the uncertainty which yet subsists, with respect 
to the exact figure of the earth and its dimensions, occa¬ 
sions some small errors in the calculation of the series of 
triangles, the sum of these errors will be found in the esti¬ 
mate of the entire arc, and will increase in proportion to 
the extent of the arc measured. Now, in the English’' 
measurement, we find exactly the reverse of this. For the 
difference between the results of calculAtidtt and observation 
is only r',38 on the whole arc; but»even as high ^ 
l'',77 on one of the smaller arc?. So that, whatever error 
\vc may suppose to have been introduced into the calcula¬ 
tion by assuming a false estimate of the spheroidity of the 
earth, or o' other elements employed in the calculation, it 
is very evident that the zenith distances of stars taken at 
Arbury Hill are affected by some considerable error, wholly 
independent of these elements. 

It was not till the date of the measurement of the me¬ 
ridian in France, that M. Dclambre published and ex¬ 
plained, with admirable perspicuity and elegance, all the 
iormulsB and methods relative to the calculation of sphe¬ 
roids, and put it in the power of astronomer^ in general to 
make use of the elliptic elements in veriFyiftg; tbe^suUa 
their observations. In the pftifieot state of science these 

•*, elements 
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dements «i%: that can arise 

from 96f imt^avhiy thetil^ are not «o considerable as is 
otoeraHy tsiiJ^ild,‘‘^Th dalatenesa and tip diameier at 
W ieqnittdr^rrtbemtly efemems wanting in Ac calculation: 
for the poTjMisebf seeing whai effect our^presetif uncertainty 
respecting t^tncaqi* have cm the subject jn question, I have 
employed thice ^erent estimates of the oblateiiess 

and 74 - 0 .'. Wth resfvect to the radius of the equator, 
that is ascertained with sufficient precision by the mean of 
the are extending from Greenwich to Formentera, corre¬ 
sponding to latitude 45^ 4' J 8 ^'. The value of the degree 
in'toises is 57010,5, and it is highly probable that in this 
estimate the etrur cioea.not amount to so much as half a 
toise, as it' fs deduced from an entire arc of 12 ® 48' between 
the two extremities, the latitudes of which have been de¬ 
termined with extreme care, and by a great number of ob¬ 
servations. 

The foHowing are the logarithms of radius at the equator, 
which employech^as adapted to each degree of oblate¬ 
ness, al%-^posite to them are placed the corresponding 
compufi^cstimates of the entire arc between Clifton and 
Dunnosei^., 

74.7 .... d,5t47,400 . 2® 50' 21,972 

.... f),51J7»485 . 2® 50' 21,974 

“■f'C , • • * • d,5 147,570 .2® 50' 21,976 

$0 that the greatest difference is but 0",38. Let ns sup¬ 
pose it 0",4, or even 0"^5, for the second calculation was 
made only by means of the western series of .triangles, and 
the third only with the eastern j but even then The error 
arising from uncertainty in the elements is not half the 
difference we liiil^^ciween the results of computation and 
of 'Observations of'the fixed stars. It appears therefore, 
that^thesc elements are by no means to be neglected as a 
method of verification j and in fact the quantity of r',38 
is so small, that it is ejj|j(remely difficult to ascertain this 
quantify"w-ith the very best instruments. Of this we shall 
find further proof hereafter; but as this discussion is not 
without its nse,J shall enter into some details on this sub- 
ject. , 

The measnrcmcnt.riTi Lapland was performed by means 
of a double metre, and with a repeating circle ofBorda, 
sent by the |Qationa] Institute of France. In order to see 
to what deg^JjSr'^bf jflfecuracy the arc computed would agree 
with that obVained'^'bv ' observations of the pole star above 
/ahtihelfOtv dtfipiSe, {'assumed an oblateness of 7 ^ 7 , and as 
Jstgatilhm of radius 1 had e>5147500 expressed in toises 
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and in round With thW eleate>nt8, and whh 

the data to be found 4« the work of M. Svanb^, we have 
by the western series of triangles em S84^,tS» 

by the eastern* So that the mean,,ca)^|ated ifr« is 1® 

20 ", 167, while the arc observal Was 37 ' 19 ",566. The 
difference then is 0",6 for the total- ari^ jnd for the 
mean degree, or 5,86 toises expess in^the linear extent. 
One can never depend upon quantities' so small as this; 
so that the agreement bet^en the results of computation 
and actual observation, proves not only the skill of the ob¬ 
servers and the accuracy of which ihoir instruments admit, 
but also that the elliptic elements emp1ay«ed in the calcula¬ 
tion are a sufEcienily near approximation to the truth to 
be deserving of confidence. 

In the viiith volume of the Asiatic Researches, published 
by the Society at Calcutta, are contained the details of an¬ 
other measurement performed in 1 b02, bv Major William 
Lambton in Bengal, on the Coromandel coast. In riiis 
undertaking, which was executed with great ski^^'and at¬ 
tention, Major Lambton employed Bengal ligh^alHiignals, 
chains for the linear measures,, and a theodcHilh^ stnd a 
zenith-sector made by Ramsden. The base mcaUBifed was 
6667,740 fathoms reduced to the level of the aea, and to 
the temperature of 6^^ Fahrenheit j and the stations were 
so chosen, that four of the sides of the triangles were al¬ 
most in the same line, and nearly parallel to the meridian 
at the southern extremity of the arc, so that their sum but 
little exceeds its whole extent. The lengths of these arcs 
ill fathoms reduced to the meridian are thus “givtiti in th« 
memoir of Major Lambton. 

AB 20738,13 north latitude of A,|#44' 5S",59 
BC 17481,245 • 

CD 22237,04 north latitude of E 13“ ig' 40'",018 
DE 35246,43 

From these data Major Lambtoq deduces the degree of 
the meridian to be 60435 fathoms; or 56762,3 toises. By 
applying to this the same elements as we did to the mea¬ 
surement by Svanberg,!. we have the entire arc measured 
equal to 1° 34^" 55",806; so that the difference between the 
results of calculatiori and of the observations, is only o",532 
for the whole arc, or* o",337 for the mean degree. 'I'he 
elliptic hypothesis and observation agree more correctly in 
this instance, for the difference is rs^ier less than in that 
of Lapland, although the two arcs arc my tirarly of the 
same extent. Thus the degree on the meridibil measured 
in Bengalis in Ute latitude of 18° 38' 81" aorth,^ cannot be 

**• supposed 
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stipposed to exceed I^simbtoB^s estimate by moi^ 

than 5,toises^ and it is extfemeiy dif&cult to speak with 
certftiQt|bit|h^iai{tUtiea«o smalt as this. 

The saia^c^nijefver also measured one decree perpendi¬ 
cular to the meridian j by means of a large side of one of 
ids triansrles cutting the meridian nearly at right angles, 
and of which he ttbseryeil the azimuth at the two ex¬ 
tremities. The data I'rom whioh his results may be verified 
are these 

Length of the chord of the long side in English feet 

AB=e9i 197,^0. 

Azimuth of fhe eastern extrcmiiy A equal to 87= o' 7'"i54 
KW. ' 

Azimuth of the wesleru exlreinily B equal to S67° lo' 
44'',07 NW. 

North laiitudeof A 19® 32' IQ",27 
Nurth latilutic of B 12® 84' 38",86. 

With these data in the triangle formed by the long side, 
the at B, and the perpendicular from B on the 

merid^il^ A,, we have the chord of this lavSt arc equal to 
39Q843iy$^et, and the arc itself 200848,03 feet. By ap> 
plying theynethod of M. Delambre, we find the azimuth 
of the ex.Mre^y B less by 2" than it was observed to be; 
so that we have ho reason to suppose a greater error than 
one second in the observation of each azimuth, and it 
seems next to impossible to arrive at greater exactness. 

The diiTerenoeof longitude between the points A and B 
is 4fi' 5?",36. With this angle and the c%-latitude at A, 
we have in the spherical triangle right angled at the point A, 
the extent of the normal arc equal to £867,330 seconds, and 
dividing its lei||^-in feet'by this^umber, wc have for the 
degree perpendicular to the meridian, at the extrcmiiy A, 
60861,20 fathoms, or .37106,5 loises.” Now these values 
are precisely what we find on the elliptic hypothesis, with 
au oblatenifes of ^or j and in short, the corre¬ 
spondence between the hypothesis and the measures of 
hdajor Lambton is as complete as can be wished. Ma^or 
Lambton, inc^d, finds the dej^e on the perpendicular 
too great by sdo fathoms, but t^' arises from a mistake 
in his calculation. .. 

Lastly, 1 shall apply the same melhotl, and see how 
nearly lUq elliptic hypothesis agrees with the last measures 
taken in Fiance, W^eh merit the highest degree of con¬ 
fidence both wi^ respect to the observers who have ex¬ 
ecuted)^ and Itfic means which they had it in their power 
to employ. I bM^e taken only the arc hetweea Dunkirk 
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and the Pantheon at Pari?, from the data published by the 
Chevalier Delambre in the third volume of the Meaaiiit- 
nient of the Merrdi^. I employed the sam^^ments and’ 
similar calculations to those made on* the English arc;' 
The oblaleness of ^ gives the difference between the pa^ 
rallels equal to 7883,615 seconds by the eastpm series of 
triangles, and 7883,617 seconds by the western series. The 
mean of these 7883,616 may be laktn as the true extent pf 
the total arc. ' 

The two other elements give for this quantity 7883",621 
and 7833",493, or 2° IT 23",6 and 23",49, AS the cal¬ 
culated extent of the arc. But the arc 4)bserved was 
2 ° 11' 19",83, according to M.Dclainbre, and 2*" 11' 20",85 
according to M. Mechain ; so that the least difference be¬ 
tween ihe calculation and the observations will; be 2",64. 
M. Dclambre is of opinion, that the latitude of Dunkirk, 
which is supposed to be 31® 2' sl^uld be dimi¬ 

nished ; and in fact the distance between ihe parallels of 
Dunkiik and Greenwich, which is 23241,9 gives 

by the mean of the three assumed ellipticitiet^ S!^!!-32^',3 
for the difference of latitude. After deducting tl^% 4 |^antity 
from 31° 28' 40'", the supposed latitude of Gy^nwirh, 
there remains 51° 2' 7",7 or 6", for that «£"% tower at 
Dunkirk. If from this again w|t* deduct thc/calculated arc 
2° 1 V ^3",5, we have 48'' 50' 44",3 for the iatitude of the 
Pantheon, while, according to the observations of M. De- 
lambre, it is 49",37, or 4S",35 by thosei?f M. Mechain. 
If various circumstances, with regard to unfavourable 
weather, and also others of a different kind, connected with 
the revolution, and of which M. Delambre com^jlaios with 
much reason, have occasioned some ui^ji^Ainty with re¬ 
spect to the observations at Dunkirk, still the aiumeroua 
observations made at Paris,both by him and-by M. Mechain, 
at a more favourable seasv)n, aiwj in times tff perfect tiau- 
qiiilhiy, render the supposition of, an eimi' of four seconds 
in the latitude of the Papthcon wholly inadmitisible. It is 
however too true, that such errors are possible, and it is only 
bv careful perseverance^, and by repeated verification, that 
they are to be discoverAmd removed, as we have seen to 
be highly probable wit^respect to the, station at Arbiiry 
Hill. 

But the same celebrated observer, M. Mechain, who 
handled instruments with great delicacyi^wid was posseped 
of peculiar talents for this species of oblation, has given 
us an instance of singular irregularily Hi file observations 
made alt Montjui and at Barcelona, 


The 
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' hy a very long and 

ifeetiith dlatailses^ li'^iPuIi less than 
a siihil^i' series of ^serv£^ions made at 
clprilV'^^^ s^wie instruments, and wilh equal 

, Moreovcr»HK<6l^ is reason to think, from other ob- 



" servatious, trl^t 'ihe ''Utlitude of Barceltnia (which is sup* 
posed to be 45''*J''obght t^;^ be drmintshei^ still one second, 
so that the (Merertce between the observations at Montjui 
and at Barcelona will probably at^ount as much as 4^'. 
Local attractions are sttpposed to have been the cause of this 
irregularity’j but, then the latitude, as deduced from ob¬ 
servations inadif ieflt Barcelona, should havb b^u less than 
it appeared by Chose t^de ar JHontjui itself; for the devia¬ 
tion of the plumb-line (or of the spirit Contained in a level) 
could on/y«llie obcasihned by the little chain ofland ekvatec! 
10 120 or 1'^ toises, whi<^ passes to the north of Barce¬ 
lona in a noHhiiitasterly direction. Now sined the devia- 
liohs arising from ibis source would he n(»rlhward, the 
2<inith #^nce of circumpolar stars would he augmented 
by tha^^mation, and consequently the latitude deduced 
therefr^P^oiikl be diminished by just so much. But here 
the coirlrla^peenrs j for the latitude of Montjui deduced 
from^ttie e^ervaiRons at Barcelona is 48";23, whilst that 


obtained by .direct observations at Montjuf is only 45". 
Hence it seems probably, that the cause of this irregularity 
must be sought-^eisewhere, and that it is not likely to he 
discovered withodt repeating over again the aame obser- 


vatiops. ' 

Moreover it does not follow that the h 4 titudes of two 
places are cirrect, bccahse the declinations of the stars de¬ 
duced from them^Wrespondt for^he deviations caused by 
local attractions,'^or from, any other sularce, are made to 
disappear in correcting tlm declination, but remain uticor- 
rected in tlte latitude of t^h. 

Lieut. CcH Mudge is also of opimon, thal the irregularity 
in the value of hn dcgiee may be ascribed to deviation of 
the plumb-line, occasioned by local attractions. This is cer¬ 
tainly very possible, and may be decided by an examination 
of all circumstances on the spot^^But if there be really 
an error of l" in the extent of thb^^wbole arc, thbi should 
rather be ascribed to sonie defect in the observations them¬ 


selves, than to any extraneous source ; for the observations 
of dilierenfb^^ gitNi'-Tesulis that diBer more than four se¬ 
conds from «ich 

1 shallow this memoir, by expressing a wish, 

vrbich inen^ ol sciebd&rm England have it more in their 
r- ^ «** power 
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power than <qiijr'4^rs to gratify *, t ^wean by malting 
niM'?urement)> lK>utncrn hemisphere. X^ose 
have been ma'^ hitherto in the northerly h^il|p9MKm \ 
extremely sttiairactory by their a^rB|me^t/iin4^Vfe nfigraal**^^ 
loaion to presume that the genemi atvfl nf th^ earth's 
iacc is elliptical, and very regularly so; atl4 hence w||sJ 
might expect the opposite hemi^iphcre to be equally so, 
and to be a porliou of thf same curve. Nevertheless the 
deciree nieawred at the Cape of Good Hope by I-acaille, 
in latitude 33'^ 1S% app^rs to indicate an elitpse of less 
fcccentricitv, or of greater axis; lor the Itneir extent of 
57037 loisca corresponds to the measure ^f a degree in 
latitude 47^ 47' m the northern heinispbere. If mnv we 
cjlculaie the arc as before, with '^n oblateness/of 
and with the sides of Laeaillc's tiiaugle^.reidpced to the ^ 
mciidian, we find It greater byk.10^^ than it wds found to' 
be by observations oT the stars. An error of ten seconds, 
by an a»tronoinfr so skiihil and scrupulous as lAcaille, is 
too extraordinaiV to be admitted ns pinbable.^lil is triss,* 
that there wa^ a gieaier error well a^Leiuiiie^PpIlsve oc¬ 
curred in the mcasurcmeut in Lapland, amounfjjwiii'So thlr 
leiu seconds; hut the academicians engaged in tlHt> under¬ 
taking were by no means equally conversant lvi|h observa- 
tiOfft as Lacaillc. 

Then reinairn tliciefore but one method of rcin^ving all- 
doubt on this subject, and lhi’« is to repeat and verity the 
mcasurL’ment at the Cape, and, it possible, to extend u still 
tiirihei to the noith. '1 he same Major Laniblon who has 
succeeded so well in AMa, and is in possis&ion of such* per- 
lect imtrumcnts for ihc purpose, W'onld be singnUiiv quali¬ 
fied fur a iimilar uinkit^uig in Africa, would furnish 
us with a nicasuicment in the other hcmlsphcriM* as much 
to be rclitd upon as the former, fide would have the glory 
of diciding two important questions by hU own observa¬ 
tions; first, the sinniarby and magnitude dip t||( two hemi- 
sjilieros ; and, secondly, the dt-gicc oi reliance to be placed 
on the cllipiic hypothesis. 

Jt might be still furtl^i^- dcsinble, If other measurements 
could also be underlal^, either m New noUaiid, oi in 
Brazil; for ihoutth ncitmir of these countries differs much 
in latitude from the Cape of Good Hope, they are so re- 
iiiute in longitude, that a comsptiudcncc of measures so 
taken would nearly establish the simili|nty of all meridian’s. 

Kots, ^ « ' 

T shall now explain the formulae eitvpioyed in deducing 
Vol. 41. No, 178./'Vi'. 1813, ' G the 
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dl^ Tesulin ti> wbich I come iii thei^fiping Memoir. 
''**^'*-mo^«trarto^ of them is to l»e £^<1 iti the work of 
^ the Meridian. 

^ first ipila«#» let a be the radius of the equator, e the 

ecjcen^krity, the latitude of one extremity of a si^e, or 
tii any series of triangles, and d the azimuth of that 
litl^ The radiys of curvature of this arc will be expressed by 


1 


^ 1 + Yl_7i • C08.*1^», COS.Otf y 


and 




Hence we see that R is the radius of the arc at right an> 
gles lo the meridian. One may in general neglect the 
azimuth, and take the last radius for the radius Rl. Now, 
in computing the arc Between Clifton and Dunnose, 1 have 

supposed the oblateness to be ^ or e = and log. a = 

6,5)47200 expressed in toises. 

The latitude of the southern extremity of the base is the 
same as that of Clifton, and its azimuth, if we choose to 
attend is nearly 3.35° 23'. This base, considered as 
an arc of a circle, is reduced to its sine by the formula 

s log. 6—^ being the modules of the table of lo¬ 


garithms, so that log. K=9-63:7843.) 

By means ol the ]oj»ariihmic sine of the base, aqd the 
angles of the t nan ales; considered as spherical, the lo¬ 
garithmic sines of the sides in the series were next com¬ 
puted, and then reduced to logarithms of the arcs aheni- 

sclves by the formula log. s a log. sin. c '4> ^ 


For the purpose of making this last reduction, it is suffi¬ 
cient to take a single value pT R, corresponding lo the mean 
latitude of the entire arc '52® 2' 20". It was thus that the 
table was formed of logarithmic sides considered as arcs. 

Let m be tftne of these arcs, and let us represent by Stk 
and its value reduced to the meridian, the one in loiscs, 
the other in seconds of a degree, and we shall have the 
following formulae: 


A /TO^.sin. ^ , /wt». 5in.9tf\ /m.co$.t\ 

&I,=®. oos. . tang.4.-(^;g- 


. (1 + 3 • tan. ’4») 
H 


+ (dib) • *’■ 1' + 

j; the superior sign being taken when 


the 



^ Jii^jbigreet of ihe ^ 



ridian for the azimuths is ^ 

Hence the azimuth of the first station seen 6:offii'^ 
second and reckoned westward from the north, is 
'f- d o9. 

If F' t>c put for the difTerence of longitude between two 
points distant by an arc which measures m, we have sin. 


r= 


din. m. siivS 


, log. sin. m = log. (£;)■-• 
and log. P"= log.(^^)+ I-, (sin. F). 


E. 

6 



The arc of the meridian, between Greenwich and For- 
mentera, is so fortunately sitiiated, that its middle point is 
in latitude 45°. Its whole extent measures 12° 48' 44"9 and 
the distance between the parallels, in linear measure, was 
found to lie 730430,7 toises. Hence the m.e^ degree, 
corresponding to the latitude of 45‘^ 4' 18"|.I^57010,5 
toises; and if we. multiply this number l)y , we get 
one-fourth part of the meridian of the earth. 

The correction to be deduced for oblatencss is 58,59* or 
61 toises, according as it is assumed to be or 

and it we take the moan of these, we have the fourth 
part of the meridian Q=51.30S8f) toises; and hence the 
metre =44330867 lines ; so that the value of the metre 
turns out to be almost entirely independent of the elliptical 
form of thp earth. 

The radius of ‘tlie equator is derived from the expression 
log. a = log. K. (1. s 4- s 

the oblatencss, and tt the periphery of a circle =s3,l4l6. 

In order to compare any-degrees measured with those 
obtained on the elliptic hypothesis, we have a very simple 
formula. Let m and m' be the values of two degrees on 
the meridian, of which the mean latitudes are 4'1 and ; 
In comparing the analytic expressions for these two de¬ 
grees, developing them, and then making 4'=45®, we have 
711 = m, (1—I ./>. cos. 24/2 + g. cos. * 24 / 2 ), faGs570l0,5 


tois«,p=|«>.{l + i«*).-;?!^.and g=.^-. 

And then we shall 6nd that the obla^^css gives 
57075,66 and 57iy2,38 toises for the in Biigt|[Rd 

and Lapland. * 

G 2 I shall 
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, . I reftectirtn iTiGH-€, which appear^ 

wof i,0yir»rta^;oWaU’ness of the eaii(th is a quantity 

by ifteieaiit diffVrt'tice in the ele- 
roenis.i'in^;. Af‘cot4ingly it iit nut anr-r 

thiit its vJiie fluctuates bctwien two prup«riions 
whlth differ senatbly frorn each other. To tilustrnte thisj, 
let p be the tmiction which serves to determine the oblate¬ 
ness of the earth, so that ~ =? p» When this equation 
varies -r- Se ssp e • • ^p. 

Now the coefficient e® being very greats we see why Uie 
least variation iii the eienients oi the ijinction p occasions 
60 considerable a variation in tlie denominator of the oliiate- 
ness. This is precisely what happens in the lunar equa¬ 
tions dependent on the fii/urc ol the canh, and which 
M. Laplace has deduced irom his beautiful theory. Thus, 
for example, in the inequality that depends on the longi¬ 
tude of the moon’s node, which he has determined analy¬ 
tically with'^sp much precision, tl-e numerical coefficient 
found by gives for the obbtene^s; but if this co¬ 
efficient be ‘fliminished by 0^'’5^65, then the ohlatcness be¬ 
comes ^hai a variation even to this small amount 

in the coefficient augments the denominator of the oblate¬ 
ness nearly Vir 

The sarnie happens with regard to the pendulum vibrating 
seconds; for, supposing its length at 45*’ to have, been cor¬ 
rectly ascertained by MM. Biot and Mathieu, if vve wish 
to know the length of a second’s pendulum at the equator, 
corresponding lo an. oblateness of we find it to be 
439,18'O lines. Now this length differs from that deter¬ 
mined by Bouguer only bv 0,i)29 of aline, and<M. La¬ 
place even thinks that the result of Houguer should be di¬ 
minished by about double this quantity. We see from 
hence how much these little differences, w'hether produced 
by errors of observation, or irregularities in the earth i'self, 
are liabje to affect the cienominator of the fraction express¬ 
ing the oblateness. 

Fortunately!it seems probable, that the utmost latitude 
of our present unedftainty is between the limits of 330 and 
310, and the mean of these may be considered as a very 
nearfpproxiipation to the truth. 


XV. On 



V. 


[ ■ l^^,} ' '.s.? 

I 

^V. OnIheFoi^Mnof Sutpimr m'h^af amim ;i 

Heyns, M.p^'SotanUt Qnd'NafprAfS^'i^'-Mm.:^a^^ 

Indm d^piny , ^d Sur^et^n m ' tke 'JSfa^pf' 'C 

SuLi^MUR hil« been considered to be irii^^enota oi\ty 
deep sealed mines of metals are b'und, or wheVe vofcanr^s 
or eariliqiiakes baVe ravng«'d the bowels and surface '(^f a 
country. Nothing therclure is known of its ionnatiun, 
nor have analytical experiments afFofdec) any other than 
distant hints, and these «o very indistinct that our modem 
chemists have ranked it among simple substances. 

Circumstances requisite for the production of any par¬ 
ticular substance sometimes, however, unite at accessible 
places, and it then becomes possible for an attentive ob¬ 
server to penetrate into such mysteries, arid to develop 
them where or when least expected. 1 will not say that 
this i.s precisely the case here, but I trust that what 1 have 
observed on this subject will not be thought altogether un¬ 
worthy of notice. 

I must premise, that T have no where foiid^|f%riin3tone 
on the peninsula of India, though always travelling and 
inquiring into subjects of natural prodnciion and curiosity ; 
nor has it been discovered, as Far as I know, bv any other 
person, either in a simple state or in combination. Once 
indeed 1 understand, front very respectable authority, that 
a large lump of very fine brimstone was found at Condapitty 
in the Masulipatiini circar, in the trunk of a Margosa tree, 
{Melia azedarnchta'^ torn up, and (as was supposed) shat¬ 
tered to pieces by lightning; I .was therefore not a' little 
astonished when a substance m powder or small pieces 
evidently briins'one was shown me in the Northern circars, 
w'ith the intimation that it had been collected on the banks 
of the Godaverv. 

The place to which I was directed is not far from Mad- 
depoilam and Ammaiapore, places situated about half 
way between Coringa and Masulipatam, and between the 
branches of the river Godaveiy, known for the manufac¬ 
ture of fine long cloih, which is carried on a ere.it ex¬ 
tent ill this part of the couiitrv ; but, even there, this cir¬ 
cumstance was unknown to all with whom J conversed. 
My guide how'ever convinced me soon of the truth of this 
assertion, by conducting me to a small village about twelve 
miles east of Ammaiapore, called ^3o6i‘43^^ny^Vanan[iy 
belonging to the Boirmiadaurain 
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On the l§utphur in India* 


datore ra|ah^ districts^ Hatd by is 9 lake in which I 
fomidt th« ipoi^mAtitin of my reseafch<^. It ia a narrow 

miles in the direction fr 9 m south to 
nOrlVwnng ^ wlage, and seems to be every where very 
shlillow. At its 'Southern extremity it communicates with 
& branch of the Godavery and a salt-water creek, from 
which it receives its water in the rainy monsoon. 

In the hot season it is nearly dry, and the mud then ex¬ 
posed to the sun exhales a disagreeable smell, which at 
some places I thought was like that of a sulphurct. 

The first excursion I made with my guides was to a 
place due westof the village, where they went trampling up 
and down in the water, and at times taking up a handful 
of mud, which, on examination, certainly had a faint smell 
of brimstone, but did not at all resemble tbe substance 
which had been shown to me some time ago, and which 
had induced me to make this expensive excursion. 

Under the full impression of disappointment, I was sitting 
after my fruitless return to the village in my palanquin, 
scarcely nerving that it was surrounded by a number ot 
iiiquisitive'visitors, when on a sudden my attention was at¬ 
tracted by the clamorous vociferations of a woman in the 
pursuit of all my palanquin bearers, who bad robbed her 
little garden of a pumpkin. She appealed to the renter 
for protection; but he, like many in his situation in abso¬ 
lute power, magnanimously made a present of it to the 
strangers^ who were carrying their booty off in great tri¬ 
umph. Unluckily for them, however, I interfered, and 
ordered them to restore the stolen goods, which brought 
on a slight but friendly 'altercation between me and the 
renter; and this ended in the payment for the pumpkinj and 
an offer of all the bystanders to conduct me to the place 
^m which they collected brimstone. 

I then followed a man whom they procured/immediatcly 
to the northern extremity of the lake, where we founil 
without much searching brimstone' in small heaps and in 
abundance. 


I was toli|,»that this substance was to be- found further 
north in thekame lake, and in small quantities only to the 
southward, where the lake gets soonest dry. There it is 
collected in a loose soft form, or in seml-indurated nodules 
of a grayish veMow colour after it is dry; and never deepr 


than very surface of the ground on which 

was but of recent formation, 
jfears agcf, the spot where it is now found was 

under 



Under ctiltivatiom The country for a greiift o^tiiW of 
miles in aU directtcms is t^uite plain $ nav^ J add .that^ 
not a hiflock U to be seen within fifty .: ,,, 

Stones Uf all kinds are nearly as seart^Vlitb'^t s^b in- 
durated maH wtrich I found id' the stratum hcfo^lr the 
perficial one. 

The soil all over this part of the country is either a rich 
red earth mixed with vegetable mould, which renders it 
very productive; or it is the black vegetable cotton soil, 
which is always accompanied with a stratum of marl. 
This is also the soil which I observed on the spot where 
the lake is. 

Earthquakes are entirety unknown here, and volcanic 
substances are not to bC' found. 

It might be supposed that the brimstone found here was 
deposited by the water of the Godavevy, as the lake is in 
conjunction with one of its smaller branches; or that it had 
been thrown up from the sea, with which it is also con¬ 
nected. Against the former supposition may be adduced, 
that it is i'ound in no/ie of the manifold beds ol^hat river, 
or in its vicinity; and against the second, that ft is not ob¬ 
served in any other creek or inlet, and here only where it 
is remotest from the sea. 

Against the existence of extinguished volcanoes, or 
earthquakes, may 1 think most strongly be urged the 
conhned compass of the spot where this substance is 
found; besides what has been observed before of the 
appearance of the country in general, and us minerals. 
The only way to account for iis existence in the humid 
way therefore is, in my opinion, the supposition of its 
having been formed here. The substances we have then 
to consider arc sea water, lime, and vegetable mould.. 

I filled some bottles with the water of this lake, and 
having carried them along with me for further examination, 
1 found that neither the nitric nor sulphuric acids had 
any visible effect on ft. 

Soda precipitated immediately a plentiful white sediment. 
Oxalic acid produced a copious sedimentjl^ Muriate of 
barytes'caused also a plentiful precipitate. 

All I wished to ascertain was, whether this water con¬ 
tained alkaline or calcareous sulphurets, or ibe sulphuric 
acid in a free State. 

From the few experiments above nqt|rd«.i^ f^ifi^ttrs how<* 
ever that it is not impregnated wbh' i^jiy .idpt 

Scription, as these would havq jbeeh pi^clpitiiM !b<och if' 
the sulphuric and nitric acids; but that, like most seaSKatefs, 

G4 it 





1ms thsk 


it contain^s foirt!? aulj^baies probacy the sulphate of 
f;. iichei a# (^|^|a^r Ibasis ^as indieated by the oxalic acid, and 
^ ^thc'lbi^il^ll^ lpf sulphnn^ and the uauriate of barytes. 

any theoretical disr^insmons^ but I 
libserving, that the prci^ence of brimstone in 
sutwlanccs , which not only can but actually do produce 
hydrogen gas in such abundance, has suggested to mv 
mind that sulphur itself may be a product of them, and 
l) 0 ssibly only a niodincation of hydrogen. 


XVI. Of such Piyrtions of a Sphere as have their Attraction 
' expressed by an algebraic Quantity, 


(Concluded from Tol, xL p. 329.) 

Sir, I a.ssiGNE 0 , in a former letter, such cylindric por¬ 
tions as when , taken from a sphere, or hemisphere, will 
leave a remainder having an algebraic quantity for the 
measure of its attraction. There is yet another problem; 
viz. to fioKd the nature of the curvi^ bounding the base, 
when the" attraction of the cylindric portion itself \s an 
algebraic quantity. It is scarcely necessary to observe that 
equation which supposes the fluent, with respect to 6, 

to be taken from U=:0, to is only adapted to parti¬ 

cular cases. Let us take the general form: 


F= . 

sy <{ 2 Rct».#>i (2Rcos. M 5 ' 


Or, 




F= iS/j 


A simple inspection of these forms will point out many 
ways of effecting what we propose. 

Make, in equation (y), r=2R cos. ^11 — (l — cos. ”6)^^ 

and it becomes * 


iR/C 


4 y-«(2Rco».^W {2Rco»./)| 


OS. 


U -t (1 —C09. ”d)l Cos. 
i./)» ( 2 Rc 08 ./)i '5 

the integral to be taken from dao, to 



2 . It is evident, that this will be an algebraic quan- 
^ when n is any odd whole po- 




InC.^rve, moreover, which bounds ihe 
is lijrays algebraic. 


4i^K 0m 



Mtfacll0t‘expr0mdi>y. w Qiuintitjf, :^al 

' j 

Defmtmn ; '. \ • 

Let (A) and (B) be poftiom, inter^l^ tbe 

hemispbere of different cylinders; if th# 

(A).be equal to the attractiurf of (H)—(B), f call these 

vyhnders reciprocal as to attraction. ’ • 

/ 

Problem. 

To find any numler of reciprocal cylmders such that ike 
attraction of (A)^ or its equal (H)—(B), ihaU be analge^ 
Irak expression. 

1'his will be effected, if the curves bounding the bases 
of (A) and (B) be of such a nature, that the radii vec- 
tores, drawn from the attracted point, are, 

for (A), »-=2 Rcos.^ 11 —(l—cos,^”9)^} 

for (B), r ssSRcos. d (l —cos. 

and n be taken any odd whole positive number: for, by what 
has been shown, in thisiand the former paper, we have 
Attraction of (A) = Attraction or (H) % (B) =* 

Ry'co3.^'*‘''"6. i the fluent to be taken from I = 0, lo 

We may 6nd cylinders whose portions, intercepted by 
ihe hemisphere, have algebraic expressions for their at¬ 
traction, by making r = sR cos. 0 (l — ra cos. ot 

r = gR cos. d (1 —OT sin. S), and determining m in such 
a manner as to eliminate the arcs From the expression of 
the attraction. But this will not be so neat as the former 
method, because there will be radicals employed. I shall 
bow'ever give an example: 

Substitute, in (g), the first of the above-mentioned Values^ 
and there arises 


F= j Ry« + -^ Ri »»5 R 

here 3rt-j-2 must be a whole even positive nnmb^fr, greater 
than 2; as to the integral, it must evidently bj|kaken from 

such a value of as gives cos. =s —, to S ss . For 


a particular example, let 3n+2=4, or nss j then, 

/ } Si 


* Those cylinders will also be reciprocal, the 
»re t«> 2R (I— sin.®" #)* , j'-CR cos.# 


r .. . 



Idi O/ndl Prnim tftt lSpkm hofe iheir 

± m t ^/b con. 4 6.5 = ^f{ $i + 

4co^« ^ioa. 4d.§ ^, and Fss ( * — 

(I —i|- Rycos. 2d. ^y*cos. 4d. d. 

Here the arcs are avoided by making^** or wt =» 
whence, Fs: — Ry’|co8. 2d.)+ coB.4d.i| 

ss R sin. sd ^ R sin. 4d. 

This is the attraction of the portion of such a cylinder 
as has, for the radius vector of its base, r=2R cos. d (i — 


cos. Td). The base of the cylinder will plainly 
consist of two parts like fig. 3 of the former paper. 

The equation (4)^ cos. ^d=al gives cos.dss ; so 

that each portion of the base lies between 30 and go de¬ 
grees, on each side of the diameter, passing through the 
attracted point $ and, within these limits. 
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Having terminated what T meant to say respecting the 
attraction of this kind of solids, 1 will add a word or two 
concerning their solidity. 

liet fig. 4 (Plate III) represent the base of a hemisphere, 
A its centre, ABCG a curve, whose parts, on each side of 
the radius AC, are equal and similar. Put R * AC, 
r =AD, d ss the angle DAC. If we conceive a cylinder 
erected on the base ABCG, the solidity (S) of the part 
inttfcepted within the hemisphere is evidently S =: 

1 rr d; or, taking the fluent, with respect to 


r, so that it may vanish when r=sO, 

.( 0 . 

Make, in (e), #■* = R*(l— sin.*"j); and, because the 
curve denoted by this equation is contained in half the base 
^ the heUiispbere, it becomes 


i jiirinya^a£irrst ;tii^ ■— R‘ is the aolidity of one half 

of 




Jlilraction expmsf&i hj td *^11/%. I 4 tf 


of the hemisphere; consequently} th^ s»^r peril dn* 
YB’y sin* 4 J is whet Teraaiiis^of the jKiptniphere 


after taking away the included portion of life cyfinddri 

whose base is defined by the equation r*asR*(l—<|in.®'’^l): 
and this expression of the solidity will always be ^gebraic, 
when n is an odd whole positive number. Let uS now 
find the equation of these curves in rectangular coordinates. 

PutJcrrAra, ytsmn’f then r*=R-(i—6ini'**^) becoohes 


2?i 

*‘ + y> = n‘(i-0f,>(**+ y*)"*‘ * 

^ {^+r) 


R* I (x* + y*)" — y I, where n is an odd 


__L-i_ 


number. When w = 1, a:* -f y* = Rx, and the curve is a 
circle: This is the wdlfknown case of Bossut. 


Problem. 


It is required to assign the bases of cylinders} w'hich 
may be the reciprocals (as to solidity) of those already found; 
that iS| whose portions, included within the half heml* 

8 j)here, may = ■“ R^y^sin.^” fl. i 

This will be effected if we put, in equation (e), r* s: 

R^ 11 —(1— sin.^*fl)^|, for there results S = y RM — 
~ Ry"(* ■“ sin. 5 ss 'l-R’y5 in.^fl.fl, the fluent to 
be taken from 9 = 0 to If we w'ant these cylinders 

m 

to have their included portions algebraic, n must be aii 
odd whole positive nmnuer. 

1 add another 


Problem. 

Assign the base of snch a cylinder^ as shall have cm alge^ 
hraic expression for the soUdiiy of' that portion which is in¬ 
tercepted in the half' hemsphme; and sfiall^Mti^y Ike 
further condition, that this intercepted soHdita^shaU op- 
proach as near as we please to that of the haffnemisphere 
itself, 

k - r j? 'J 

Make, in equation (s), r*ss R* J1 — (t —, cos.it 
becomes « 


9) 
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S^S . Of sib of preparing U, 

»3js i» being a large positi'/e 

whole ; the c6a. will differ very little from linit, 

H or r will very, heawly equal 11 between the limits d*sO, an^ 

♦ within which limits S= x R* >t sin. 

90 ^ 

which is algebraie, because sin. — may be expressed aU 

gebraicfllly; and this value of S very nearly equals R% 
as the problem requires. 

I am, sir, 

. Your obedient servant^ 

X.Y. 


XVII. Of Coffee, and the Art of preparing it. ’^traded 
from Count Rumford*s Eighleentfi Essay. 

7he i^thor remark^ that, among the numerous luxuries 
of the table, unknown to our forefathers, coffee may be 
considered as one of the most valuable. Its taste is very 
agreeable, and its flavour uncominnniv so; but its prin¬ 
cipal excdlence depends on its salubrity, and on its ex¬ 
hilarating quality. It excites cheerfulness, without intoxi¬ 
cation; and the pleasing flow of spirits which it occasions, 
lasts many hours, and is never followed by sadness, languor, 
or debility. It diffuses over the whole frame a glow of 
healthj and a sense of ease and well being which is ex¬ 
tremely delightful: existence is felt to be a positive enjoy¬ 
ment, and the mental powers are awakened, and rendered 
uncommonly active.’* After some other judicious obser¬ 
vations on the valuable properties of coffee, and the un¬ 
certainty of the result in the comnton methods of preparing 
it, the Count proceeds with his subject. 

Different methods have been employed in making 
coffee; but the preparation of the grain is nearly the same 
in all of tjum. It is first roasted in an iron pan, or in a 
hollow c^^fpkler made of sheet-iron, over a brisk Are; and 
when, from the colour of the grain, and the peculiar fra¬ 
grance which it acquires in this process, it is judged to be 
sufficiently roasted, it is taken from the fire, and suffered 
to cool. . Wbep cold it is pounded in a mortar; or ground 
in a hadtlri^l 4q!|a?Q#rse powder, and preserved for use. 

' taken in rnaSiing coffee, not to 

'ac aoon as it has acquired a deep cin- 
, nainon 





Of Ckfffee^ and the AH tf prel^oerm^ it, ' 

namon colour, it sbouW betadken from the 

otherwise much of its aromatic flavour Will 

and its taste will become disagreeably bitter. ’ 

“ In some parts ot Italy, coffee is roasted in a ibln ftp* * 
rence flask slightly closed bv means of a loose cork. 'This' 
is held over a clear tire of burning coats, and coiillhually 
agitated. As no visible vapour ever makes its appearance 
within the flask, the colour of the coffee may be distinctly 
seen through the glass, and the proper moment seized for 
removing the coffee from the fire. 

“ I have endeavoured to improve this Italian method, by 
using a thin globular glass vessel with a long narrow cy¬ 
lindrical neck. This globular vessel -is siy inches in dia¬ 
meter, and its cvlindrical neck is one inch in diameter and 
16 inches long. It is laid down horizontally, and i^nnpnrted 
in such a manner on a wooden stand as to be easily turned 
round its axis, The globular vessel projects beyond the 
stand, and is placed, at a proper height, immediately over ' 
a chafing-dish of live coals. When this globular vessel is 
blown sufficienllv thin ; and when care is taken to keep it 
constantly turning round, when it is over the tire, there is 
not the smallest danger of its bein^ injured by the heat, 
however near it may be to tlie burnmg coals. 

“ In order that coffee may he perfectly good, and very 
high flavoured, not more than half a pound of the grain 
should be roasted at once; for, when the quantity is 
greater, it becomes impossible to regulate the heat in such 
a manner as to be quite certain of a good result. 

“ The end of tite cylindrical neck of the globular vessel 
should be closed by a fit cork, having a small slit in one 
side of it to permit the escape of the vapour out of the 
vessel. This cork should project about an inch beyond the 
extremity of the neck of the vessel, in order that it may be 
used as a handle in turning the vessel round its axis, to¬ 
wards the end of the process, when the neck of the vessel 
becomes very hoie The progress of the operation, and the 
moment most proper to pul an end to it, may be judged 
and dciermiucd wiih great certainty, not onla feb y the 
changes which take place in the colour of thft but 

also by the peculiar fragrance which will first begin to be 
diffused by it when it is nearly roasted enough. This 
fragrance is certainly owing to the escape of a volatile, 
aromatic substance, which did not originally exist, as 
such, in the grain, but which is formed W' flje <jf 

roasting it. By keeping the neck cf ^Vp«sel 
Cold, by means of tvet cloths, 1 found bieadX/Bxondtme’*- 



jil t ef preparing it. 

tbt^ aromatic jiuiistMc^, together with a large ppritou of 
acpieous with which it was ^liaed* 

^^The liqpor which resulted from this condensation, 
w’hieh hM an acid taste, w'as very high flavoured, and as 
~cc>l 0 Ur 1 ess 3S the purest water; but it stained the skin of a 
deep ye^jw colour, which could not l>e removed by wash¬ 
ing with soap and water; and this stain rctaiiied a strong 
smell of GO0ee several days. v 

I have made several unsuccessful attempts to preserve 
the fragrant aromatic matter which escapes from ro0ce 
when it is roasting, hy transferring it to other substances. 
Perhaps dthefs may be more fortunate. But I must not 
suffer myself to be enticed away from my subject by these 
interesting speculations. 

*• If the coffee in powder is not w'ell defended from the 
air, it soon loses its flavour, and becomes of little value; 
and the liquor is never in so high perfection as when the 
coffee is made immediately after the grain has been roasted. 

This is a fact well known to those who are accustomed 
to drinking coffee, in countries where the use of it is not 
cpntruled by the laws; and if a government is seriously 
disposed to encourage the general use of coffee, individuals 
miust be permitted to roast it in their own houses. 

“ As the roasting and grinding of coffee take up some 
considerable time, and cannot always be done without in¬ 
convenience at the moment when the coffee is wanted ; I 
contrived a box for keeping the ground coffee, which I have 
found, by several years’ experience, to preserve the coffee 
much better than any of the vessels commonly used for 
that purpose. It is a cylindrical box made of strong tin, 
four inches and a quarter in diameter, and five inches in 
height, formed as accurately as possible within, to which 
a piston is so adapted as to close it very exactly; and, when 
pressed dowm into it, to remain in the place where it is 
left, without being in danger of being pushed upwards by 
the elasticity of the ground coffee whichiil is destined to 
confine. 

“ This^piston is composed of a circular plate of very 
stout thu^bich is soldered to the lower part of an elastic 
Ivoop of tin, about two inches wide, which is made to fit 
into the cylindrical box as exactly as possible, and so as 
not to be moved up and down in it without employing a 
considerable force. This hoop is rendered elastic, by 
tueans of a.number of vertical slits made in the sides of it. 

* On the u{j^er side of the circular plate of tin, which 
closes this hoop belovv, and in the centre of it, there isHxed 

a strong 
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a 8tr(mg ring* of aUmt onr inch in diaimter, which tetves 
instead of a piston lod^ or a handle for tbi pisimi* The 
cylindrical mx la closed above by a cover, whi^ b fitted 
to it with care, in order that the air which is shut up, ^ 
within the box (between the piston and the cover) n>tgbt ' 
be well confined.*’—*— '4 f 

<*Br)iIing hot water extracts from coffee, which has l^n 
properly roasted and ground, an aromatic substance of an 
exquisite fiavour, together with a considerable quantity of 
astringent matter, of a bitter but very agreeable taste; but 
this aromatic substance, w'hich is supposed to an oil, is 
extremely volatile, and is so feebly united to the water 
that it escapes from it into the air with great facility. If a 
cup of the very best coffee, prepared in the highest perfec¬ 
tion, and boiling hot, be placed on a table, in the middle 
of a large room, and suffered to cool, it will in cooling fill 
the room with its fragrance ; but the cofl'ee, after having 
become cold, will be found to have lost a great deal of its 
flavour. If it be again heated, its taste and fiavour will be 
still further impaired; and after it has been heated and 
cooled two or three times, it will he found to be quite vapid 
and disgusting. The fragrance diffused through the air is 
a sure indication that the cr^ffee has lost some of its most 
volatile parts; and as that liquor is found to have lost its 
peculiar fiavour, and also its exhilatating quality, there can. 
be no doubt but that both these depend on the preservation 
of those volatile particles which escape into the air with 
such facility.”- 

In order that coffee may retain all those aromatic par¬ 
ticles which give to that beverage its excellent qualities, 
nothing more is necessary than to prevent ail internal mo¬ 
tions among the particles of that liquid; by preventing its 
being exposed to any change of temperature, either during 
the time employed in preparing it; or afterwards, till it is 
served up. 

“This maybe done by pouring boiling water on the coffee 
in powder; and surrounding the machine in which the 
coffee is made, by boiling water; or by the steao^f bailing 
water; for the temperature of boiling water iw^variahle, 
(while the pressure of the atmosphere remains the same,) 
and the temperature of steam is the same as that of the 
boiling water from which it escapes. 

** But the temperature of boiling water m preferable 
to all others for making coffee, not only^oa account of 
its constancy, but also on account of its being most 
favourable to the extraction of all that is valuable in 




Pf preparing it. 


llli^ms^eii^s^; i&fuscd wi|h botltng wa£ 

ter w^ sIrigbaer flavomedi and i>^ertasted«than when 
tlie watc^aM m that process waaeit a kiiwer tfTmperatiire.*’— 
.‘j:j“ilk 9 aU kinds agitation must be very deirimenlal to 
col^, i|ot onJy when made, Init also while it is making, it 
is eridcfi that the method formerly practised, that oF put¬ 
ting the gfoand coffee into a coffee*pot with water, and 
lK>ilifig them together, roust be very defective, and must 
oecasion a very great loss. But that is not all; for the 
coffee which k;|?rep»e() in that manner can never be gi>od, 
vrbatev'er i my .bfe the quantity oF ground coffee that is em¬ 
ployed. l%eliquor nmy no doubt be very bitter, and it 
cotbinonly is so; and it may possibly contain something 
tbsA may irritate thi^aiierves,—but the exquisite flavour and 

exhilarating qualities of good coffee will be wanting.”- 

. Coffee may easily be too bitter, but it is impossible 
that it should ever be too fragrant. The very smell of it 
is reviving, and has often been found to be useful to sick 
persons, and especially to those who are afflicted with vio¬ 
lent hgad-achs*. .In ^ort, yvery thing proves that the vo¬ 
latile, aromatic marier, whatever it may be, that gives 
favour to coffee, is what is most valuable in it, and should 
be preserved with the greatest carej and that, in estimating 
the strength or richness of that beverage, its fragrance 
should be much more atici^tded to, than cither its bitterness 


or its astfingency.”- 

. ** One pound averdupois, of good Mocha coffee, which, 
when properly roasted and ground, weighs only fourteen 
mmces, serves for making fifty-six full ctjpsof the very beM 
jBoffee, in my opinion, that cun he made. 

. The quantity of ground coffee which T use for one 
fitll-eup, is 108 grains troy, which is rather less than a 
qtnauFier.of All ounce. This coffee, when made, would fill 
a of the common size, quite full; but I use a 

larger cup, into which the coffee being poured boiling hot, 
on a sufficient quantity of sugar (half an ounce), 1 pour 
into it About onc-third of its volume of good sweet *crean>, 
^uUe cold,tf. On stirring these liquids together, the coffee is 
^^uddsnlg and in such a manner as not to be exposed 
to the loss of any considerable portion of its aromatic par¬ 
ticles in that proccis. . . 

*< In making coffee,, several .^hcmnstances must be c.ire- 
faliy atten^d io; in the flrat thw coffee must be 

grotii»d'|iti|^:,Otberwise.the hot qg^ter will not. have time to 
im^tral^' ^ tllC’^l^res of the particles j it will merely 

aneff, psssiitg rapidly between 
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theni» will carry away but a small part of 4»aie arcmiaUc 
and astringent suhstanees on which the gooditess of the 
liquor entirely depends. In this case, the grounds of the 
cotfee are more valuable than the insipid wish which h«a 
been hurried through them, and afterwards served up uudef 
the name of coffee.’*'—— ■4a’' 

*' As a gill is a measure well known in England, 1 shall 
adopt it as a standard measure for a cup of c^ee; and aa 
it is inconvenient to fill coffee-cups qutte full to the brim^ 

1 shall propose coffee-cups to be made of the form and di- 
niensions they now commonly have, or of a size proper 
for containing 8^ cubic inches of liquor, whenifilled quite 
lull to the brim. 1 have found by the results of a great 
number of experiments, that one of m ounce aver- 

dupois of ground coffee is quite sufiicieiu to make a gill of 
most excellent coffee, of the highest possible flavour, and 
quite strong enough to be agreeable.”— 

“ Formerly, the ground coffee being pul into a coffee¬ 
pot, with a sufficient quantity of water, the coffee-pot was 
put over the fire, and after the wa|er had been made to 
boil a certain time, the coffee-pot w'as removed from the 
fire, and the grounds having had time to settle, or having 
been fined down with isinglass, the cltar liquor was poured 
off, and immediately served up in cups. 

“ From the results of several-experiments which I made 
with great care, in order to ascertain what proportion of 
the aromatic and volatile particles in the coffee escape, and 
are left in this process, 1 found reason to conclude, that it. 
amounts to considerably more than half.”—— 

** When coffee is made in the most advantageous man¬ 
ner, the ground coffee is pressed down in a cylindrical ves¬ 
sel, which has its bottom pierced with many small holes, 
so as to form a strainer; and a proper quantity of boiling 
hot water being poured cautiously on ihii layer of coffee in 
powder, the water penetrates it by degrees, and after a cer¬ 
tain time begins to filter through it. This gradual per¬ 
colation brings continually a succession of fresh paiticlea 
of pure water into contact with the ground qoff^; and 
when the last portion of the water has passeti^^rough it^ 
every thing capable of being dissolved by the water will be 
found to be so completely washed out of it, that what 
remains will be of no kind of value. 

“ It is however nectary to the complete success of this 
operation, that the coffeq, should be groutid to a powder 

sufficiemly fine.”- v * 

“ la order that the coffee may good, tli^e 

stratum of ground coffee, on which the boiling^, water ^ 
Vol. 41. No. 178* Fel'. 1813. {i potued^ 
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ftouped, mtiilt b<: of a t^rtain thickness, and it must he 
. pressed togctticr* with a certain degree of force. If it be 
too thm> Of not aiafHcienily pressed^together, the water will 
pa** through it too rapidly j and if the layer of ground 
Coffee be too thick, or if it be too much pressed together, the 
water be too long in passing through it, and the taste 
' of the coffee will be injuired.*’ 

The author recommends as of importance that the sur¬ 
face of the coffee be rendered quite level after it is pul into 
the strainer, bifdte itiy attempt is made to press it together, 
that the ^lyaler in percolating may act equally on every 
part. For thhl purpose he uses the following contrivance : 
“ The circular plate of tin, with a rod fastened to its cen¬ 
tre, which serves aiv^'^mtner pressing down the ground 
coffee, has four small projecting square bars, of about one- 
lenth of an inch in widthj fastened to th^ under side of it, 
and catending from the circumference of the plate to within 
abodt one quarter of an inch of its centre. On turning 
this plate roniid its aais/ by means of the rod which serves 
as a handle to it, (liie rod being made to occupy the axis 
of the cylindrical vessel,) the projecting bars are made to 
kvcl the ground coffee; anjl after this nas been done, and 
not before, the coff^ is pressed together, 

“ This circular plate is pierced by a great number of small 
holes, ^hich permit the s^iiter to pass through it, and it re¬ 
mains in "the cylindrical vissel during the whole of the time 
that the coffee is making. Tt reposes on the surface of the 
' ground coffee, and preventl’its being throtl'n out of its place 
by the water which is poured on it. The rod which serves 
as a handle to this circular plate is so short, that it does 
not prevent the cover of the cylindrical vessel from being 
put down b^to its place.** 

Two-kthii^f of inch answers best forthe coffee in powder 
before k h |5rCs|^ together, and the pressure should be such 
as to reduce th^^ mickness to something less than half an inch. 

A Tid>ie, showing the diameters and heights of the 
cylitidricai vessels (or strainers) to be used in making thp 
following quantities of coffee : 

Quantity oP^ffee to Diameter of the , Height of the 

he tniide’^ once. Strainer. Strainer. 
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A» these heighte *re nearJy ^cjiial, the Caiiut i^hiinehds 
that the straioei;# be all made of the hefglit of J| mobes, 
and siiR(>ended in their reaer^otr at ,jHtch a height that their ^ 
bottoms be above the percolated fluid when .aTi has pmed ^ 
through. ^ ’ 

*• The reservoir and its boiler must he soldgfed together 
above, at their brims; and the reservoir must be suspended 
in its boiler* in such a manner that its bottom may be 
about a quarter of an inch above the. bottom of the boiler. 

“The small qiiaoMty of water whiich^it^'ivilt be-necessary 
to put into the boiler, in order that the reservoir for the 
coffee may be surrounded by steam* may'M^ introduced by 
means of a small opening on one side of the boiler* situated 
above, atui near the upper psfrt handle. 

“ The spout through which the - coffee is poured out 
passes through the side of the boiler* and is fixed to it by 
Soldering. The cover of the boiler serves at the same time 
as a cover for the reservoir, and for the cylindricahttrSiner; 
and it is made double* in ortkr more effectually to confine 
the heat. 

“ The boiler is fixed below to a hoop, made of sheet* 
brass, which is pierced^ )vith in^ny hedes. This hioop, 
which is one inch in width, and %hich is firmly fifed to 
the boiler, serves as a foot to it when it is set down on a 
table, and it supports it in a manner that the liottotn 
of the boiler is elevated to the height of half an inch above 
the table. 

“ When the boiler is heated over a spirit lamp, or over a 
small portable furnace in w hich charcoal is burnt,' the 
vapour from the fire will pass, off through the holes made 
in the sides of the hoop, the bottom of the hoop; will al¬ 
ways remain quite clean, and the table-cloth will not be ia 
danger of being soiled w hen this coJ&e-pjOjt'is set4owa sjn 
the table. ^ ^ 

“ As the hoop is ip, contact with mt boiler* in which 
there will always be some water, it will be so cooled by 
this water as never to become hot enough to hum the table* 

cloth, ^ iSLi . 

The bottom of the boiler may l>e clealpd occasionally, 

pn the underside, with a brush or a towel; but it should not 
be made bright; for vviien it is bt^bt U will be more dif¬ 
ficult to heat, the wat^jn., it than wheu tarnished and 
of a dark-bfdwii '' . , - 

“ But the sides boikf ^mild Ss bright 

E ossible; for, wM tts clean and: 

right* the boiier fag^deif 

H«' >«old 
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coJdbodits, than when lt« ijiaalUc apkndkwr ii impaired 
by ne^ecting id clean it *. 

** As the small quantity of water which if pnt into the 
boiltir eerv:es merely for generating the steam which is ne¬ 
cessary in orcler to keep the reservoir and its contents con¬ 
stantly boilk^-hot; if the reservoir be made of silver, or 
even of common tin, the Ijwiler may, without the smallest 
danger, be made of copper; or of copper plated with silver, 
which will give to the boiler an elegant appearance, and at 
the same time render it easy to keep it clean on the out¬ 
side. 

Tbe boiler may likewise be made of tin, and neatly 
japanned on the outside, provided the hoop to which it is 
iixed below be made of, copper; but this hoop must never 
be japanned nor painted.; and it must always be made of 
sheet-copper or silver; and the boiler must always be 
heated ot^er a small portable fire-place or lamp, somewhat 
less in diameter above, than^ the hoop on which the boiler 
is placed, 

‘^Jn order that the flat bottom of the boiler may not. 
smother and put out the 6re, the brim of the small fur¬ 
nace or chafing-dish, which used, must have six pro- 
jtcfitig knobs at the upper part of it, each about one quarter 
of an inch in height, on which the bottom of the boiler 
may rest. 

** If these knobs (which may be tl>e large heads of six 
nails) be placed at equal distances from each other, the 
boiler will oc well supported; and as the hot vapour from 
the fire will pass off freely between them, the fire will burn 
well, Al a very small fire all that can i)c wanted, no 
inconvenience whatever will arise from the heating of the 
boiler on the table, in a dining-room or breakfast-room, 
especially if a spirit lamp bo used ; and the quantity of heat 
wimted is so very sm^, when the water is put boiling hot 
into the builey, tbat'^ihe expense for spirits of wine would 


* ** 1 h»v» in my ptJ»9«»Mon two porcelain tea-pot* of the same form and 
dimrnstqn*, 0«e of which is jsfilt all over on the outside, and might easily 
be mistaken for tea-pot; the ntiver is of it* natural white colour, 

both within and vmhout; oeing neither painted nor gilt. When they are 
both filled at the sasi^e time with boiling water, and eiposed to cool in 
the same room, ebat wh'kh i$ gilt retain* its heat half as long again a* that 
which i* QoC gilt- Thecime* employed in cooling tttem a given number of 
degreee, area* threetptwp, 

^Thewlult of tins interesting experiment (which I first made about 
;,8evea years a'good and substawtia! reason for the preference 

^hich En[diwt hism alway* given to > lllver tea-pots. The de- 
luL in a paper pubhAed ill the Memoirs of 
year iB07." 


not 


r 
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Rot, in London) amount to one penny » day> 
is rrrkde twice a day for four persons. f 

ft is a curimis faet, but it is nevertheless moat ^ « 
thal, in some cases, spirits of wine is cheaper) whem 3 
ployed as fuel, even than woiMi* With a spiriyampi 
structed on Argand*s principle, but with a chimney m 
of thin sheet iron, which I caused to be made about sev. 
years ago, (and which has since-become very common > 
Paris*,) I heated a sufficient quantity of cold water, U 
make toffee for the breakfast of two penoito, and kept thn 
coffee boiling hot, one hour after it was made, with as 
much spirits of wine as cost two soas, or one penny Eng- 
fish money." 

Description o^the Figures, 

a—(Fig. 1. PI. Tli.) is the cylindrical strainer, into which 
the ground codee is put, in older that boitipg hotwatei; 
may be poured on it; when this strainer is filled with 
boiling w'ater (after ground coffee has been properly 
pressed down on its bottom.) ' 
is the ground coffee in its place. 

c —is the handle of the ramiller which is represented iu 
its place. 

** d—is the reservoir for receiying the coffee which de¬ 
scends into it from tlie strainci ; and 
" e —is the spout through which the coffee is poured out, 
^*f—\s the boiler, into which a small quantity of water is 
put, for the sole purpose of generating steam, fur 
keeping the reservoir hot, 

is the opening by which the water is poured, into the 
boiler or out of it; this opening has a fiat cover, which 
moves on a hinge, that is represented in the figure. 

The boiler is of a conical form, and i^ enlarged a httle a.i 
its upper extremity, in order to receive the cover which 
closes it above. 

‘‘ The reservoir and the boiler are fixed together above by 
soldering, so that the reservoir remains suspended in 
the boiler. 

The cylindrical strainer is suspended on tnc upper ex¬ 
tremity of the reservoir, by means of a fiat projecting 
brim about two-tenths of an inch broad. 

h —is the boo.pk, raade^ of shett^copper, and, perforated 
with a jow of holes, on which the l>oil*r reposes: a 

r «1 imend, if possible, to send one of tq Eaglaod, 

with this EsKiy, in order that it may 
suti there, who mur be disposed to »rat.uii it. 

H 3 * part 
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d of boifer in j^P through ^esft 

**'ni'ef«Mnrv«4*’ is rtpresentfed by dotM lines, in order the 
better %o dVsunguish ri. 

■ *♦ The diwneter of the hoop Af op which the coffee-pot 
Bttpds, should always be at least six inches in diameter 
whatever may be the contents of the coffee-pot; and the 
spirit lamps or portable furnaces, used with these coffee¬ 
pots^ should a|^rays be rutker less than six inches in dia» 
meter ahave, dr w their openings, in order that the bottom 
of thecofe-piot niay,^<%t all cases, be set down properly 
on the six krtobs^ beldriging to the lamp or the turnace, 
which are destined to siqjporl it. 

*‘The figure 2. has been added, in order to show how the 
same coffee-pot may be made to serve for making any 
number of cups of coffee, within certain limits, that may be 
wanted, by being furnished with strainers of different sizes, 
- 

Each of these atrainets has its separate rammer to ram 
down the ground coffee placed in it, but one common han¬ 
dle serves for them all. Tte handle is screwed into the 
'.BfBiddle of a circular plate,^■hlch forms the principal part 
of the raminer. 


** The circular plate whieh belongs to each. of these 
strainers, remains in it when the cofl'ce-pot is not in use, 
and the handle remains attached to the circular plate be- 
, lolling to the smaller strainer.” 

, Ope or other of these strainers is used in proportion to 
the number of cups wantedr—or they may be used in suc- 
ce&skio^ for any number; and as the heat always remains 
; thc aame during the whole of the time employed in these 
.;*pperati6iis, thb'coffee is just as good as if the whole of it 
ohee. . 

lo Ih^ OoipN^-pots the boilers may be “ made sufficiently 
capacious for heating the water necessary for making the 
coffee, as wail as that which is required for generating the 
steam which isi^plcwod for keeping tbereservoirboiling hot. 
Bui when thti^tethod is employed, it will be necessary that 
the boiler should furnished with a brass coj^k, placed about 
one quarter of anfnch above the level of itslbpttom, in order 
that the bQ,iling'''btater;'necessary fo|, pduring oii the. ground 
coffee in the shnainer may be drawn without removing 
, ihe hosier ffw fire. By placing this brass cock im- 
, of the ^coffee*pot, it may be so 

flll^ observation.”—^ 

wbdtesome, and may be afforded at a very 

bw 
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low price, especially in comuries which have colonie* where 
the^Iimatc is prj}j^forgrovy^ui^it,iniftiw|^ advantages 
would be derived from the general introduction of it among 
all classes of society. One most important advantage* 
w'hich, on a superficial view of the select, is not very w- 
Tious, would most probahfy be derived fifom i*i’ As cofiFee 
possesses, in a high degree, an CidtiTarating quality* it 
would, in some measure, supply the pltce of s{Hiitttou3 
liquors among the lower classes of the p^ple.** 

Persons wno may not find it.oOnvtinWt to use spirit 
lamps and portable furnaces,'may use i^elm'cofFee-pots over 
a common chimney firCi in which case (he pd1b(#ed hoops 
are not necessary. ^ '■ « , 

« For very poor persons, who 4 ^nnot afford" to buy a 
coffee-pot, 1 shall recommend a very simple contrivance, 
by means of which coflly may be made,_and even in the 
highest possible perfeciion.-^l have oft^a minie use of this 
contrivance in preparing my nwn'break^t, ami 1 havenot 
found ihe'coffec to be in the least inf^or to" (h^t made irt 
the most costly andVotnplicalea machines. 

“The whole of this apparatus*colisists.of a coffee-cup, 
which should hold about, t1|gee quarters of a pint; apd a ~ 
strainer, made of tin, w^ch is suspended in it oy its brim. 
(See fig. 3.) This cot]*ee-cup should be cylindrical, and, 
when employed in making ope gill of good Strong coffee, 
should be three inches in uiameter within, and three inches 
and a half deep. The lower part of the strainer is one inch 
and a half in diameter, and one inch deep; and the upper 
part of it two inches and nine-tenths in diameter, and shout 
one inch and a half in depth. The water which ta, poured 
on the ground coffee should be boiling Hot; (hc'i:up and 
the strainer having Imth been previously h|pyltd,.by dipping 
them into boding water. . ’ < V 

“ When all the coffee has passed into pan^ 

the cup the strainer may be taken away, lild the cup may 
be covered with the ehver of the strainer* I do riot think 
it possible to dmnrive a more simple apparatus than this 
for making coffee, nor one in which coffee can be made in 
higher perfection. , ^ ■ # 

“ That iiepaeeented by figure 4, wfrich is of a size pro¬ 
per for malctng two cups or coffee, is'^^aUy simple; and 
as it may be iiiadeentireiy of potb^^ Us.^>uM cost a mere 
trifle, perhaps riot more than a shilling. cup, which 
serves in two capacitiis, first as a resdriWr in making fhe^ 


coffee, and then as A^p inrifmkriijg 


km 
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may^e used for other purposes,) ,js three inches arrd 
a half in diameter^ internally, ana four inches deep. 

As many persons may prel'er coffee-pots made entirely 
ofvSt^ondshire'ware, porcelain^ or other pottery, to those 
xnade of the metals, not only on account of the low prices 
at which they may be afforded, hut also on account of (heir 
superior neatness and cleanliness, I have added the figure 5, 
which, on a scale of half the full size, represents a coffee- 
pot made of pottery, of a size proper for making 6ve or 
six cups of coffe^e at once, or three, four, 6ve, six, seven, or 
eight cups, if two strainers are used, one after the o(her. 
When this coffee-pot is nsed, it will be necessary to place 
it in bcdflhg water to ketep it hot, and it will be useful to 
cover the whole with a cylindrical vessel fumed upside 
down j by which means both the strainer and the coffee¬ 
pot w'ill he surrounded by hot steam, which will contribute 
very essentially to the goodness of the coffee. As soon as 
the coffee has passed into the coffec>pot, the strainer may 
be taken, away) and the coffee-pot covered with the cover 
which is common to it, ad3 to the strainer. 

I shall conclude by a few observations on the means 
tha^ may be used for preserving ready made coffee, good 
for a considerable time, in bottles. 

. The bottles having been made very clean, must be put 
into clean cold water, in'a large kettle, and the water must 
be heated gradually, and made to boil, in order that the 
bottles may be heated boiling hot. The coffee, fresh pre¬ 
pared and still boiling hot, must be.put into these heated 
bottles, which must be immediately w'ell closed with good 
sound cork^. The biittles must then be removed into a 
cool ci^r, where they must be kept well covered up in dry 
sand, inprskr to preserve them from the light. By this 
means ready-made coffee may be preserved good for a long 
time $ but great care must be taken not to let it be exposed 
Ito the light, ptberwise it will soon be spoiled. When 
wanted fuf use, the coffee must be heated in the bottle and 


before the cork is drawn j otherwise a great deal of the 
aromatic flavour.^ of th^ coffee will be lost in heating it. 
And in order thai ftlday be heated in the bottle, without 
danger, the bottle ^ust be put into cold water, and this 
water must be gradually heated till the coffee has acquired 
the ^degree of beat which is wanted. I'he cork may then 
be drawn, and the coffee poured out, and served up. 

As good c<^ee js very far fr<i^ being disagreeable 
when lalea ||ed^is there is no^doubt btif it must be 

. . t i' > .. A 
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quite as exhilarating when cold as Alien it is taken Itot^ 
why hhould it not be made to supply the j^cc ofthosa 
pernicious drams 'of spirituous liquois, wbicb do SO' 
much harinJ^ 

“ Halt a pint of good cold coffee, properiy sweetened* 
which would not cv>st more than half a pint of porter^ 
wou d be a much more refreshing and exhilarating draught; 
and would no doubt be incomparably more nourishing. 

** How much then must it be prehcrable to a drs^ of 
gin! , ^ 

The advantages and disadc^antages to agriculture and 
commerce, which would aris^ from jhe intniductton of ar 
new beverage for supplying the place of matt liquors and 
ardent spirits distilled from grain, mu|t be estimated and 
balanced hy those whose knowledge of political oeconomy 
ills them for determiniug these most intricate and impor- 
taiii questions/' 

This ingenious Essay also presents descriptions (with 
engravings) of elegant coffee urns; hut as these are destined 
for” the opulent, w'e beg to refer for* further particulars to 
the Count’s Eighteenth ISssay. 

. . . . ,. .. . ■ 


XVII1. Some Remarks m the Use of Nitrat of Silver,/ot 
the Detection of minute Portim^ (^'Arsenic, By Alex. 
Marcet, M.D. F,R.S. one of the Physicians to Guy’s 
Hospital *. 

In the interesting account of the poisonous effects of arse¬ 
nic, presented to the Society bv Dr. Roger, and published 
in the second volume ot the Medico-Cllirnrgical Transac¬ 
tions t, the author has ree^ommended, for the detec^on of 
this poison, a test which f |H)mted out to him, and which;, 
from a variety of experimeuts which we tri^Hogether, 
with a view to ascertain its comparative mertt^ we were 
induced to consider as the most effectual of ^ all the tests 
hitherto used for that pur^wse. I'he medbnd consists sim¬ 
ply in adding in succession, to the 6uid suspected to con¬ 
tain arsenic, minute quantities of iiokitions of ammonia and 
of nitrat of silver; by which means, if the smallest quan¬ 
tity of arsenic be present, a dense yellow prjB^|nut^ will be 
produced. . , , , 

* From the third iKdante of the h<Mico-Cbirttrg[)«al Trauoetknmpnh- 
lishcd by the Medical aad Chirurg^at Society of Lemmon, . > - , . < 

t 1 take thia opporttmity of atauaig, ^ Iteget^ ifiat the. pa¬ 

tient, whoae eSae he there related, tompletcly recovered her hidddi, and haa 
remabed wdl ever nscs. 
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AH the parlioiUfs rcspecting this mode of detecUoil 
htving been stated by Dr. Rogei, with such references 
|o wickers on Che subject as the case required, it 

itrould be c^uite »\iperfinnus to enter into any further detail 
^ this' nead» My object in resuming the subject, the 
.ftrackcai importance of which need not ue pointed out, is 
Co, coniinimicate Co the Society the result of an inquiry 
which I have,made on the,nature of the yellow precipitate, 
the appearance ck' which, is •assumed as denoting the pre-’ 
sence of jhisemc, and to answer some objections which have 
been pitai^e s^insti^is test by Mr* Sylvester, of Derby, in 
a paper on xae^ilid.poisons,- recently published in Nichui- 
eon’s Journalf. 


, The yeltuw ct^pound in question has the following 
properties: li 

.. after being well wais^hed with distilled water, it he 
•uifered to stand fbf some time in an open vessel, it gra¬ 
dually passes to a brown ^colour $ but it does not, like ni- 
Irat of stiver, h^epme black on continuing this exposure. 

Itis veadUy soluble in dilute nitric acid. It also dissolves 
pn adding an excess of ammonia at the moment of its 
jTofmaUoii; but after it has separated and dried, it is 
no longer sensibly soluble in ammonia. 

[f a small quantity of tfiis precipitate be exposed to the 
heatof A lamp on aaiip of laminated platina, a white smoke 
arioffi from it, and metallic silver remains attached to the 
platina. The reduction of the silver, in the form of a glo¬ 
bule,.is still more distinct arf^ striking, if a little carbona- 
eei^,matter be mixed with tlie precipitate, and the bluw- 


’ll^licn the yellow precipitate, inclosed in a lube, is ex- 
poi^rCo tlie heat of, a lamp, the. white smoke condenses 
im ii^>^ld pari of the tube, in minute oclohodral crystals 
of spi^ioeh acid. 

It appe^, .therefore, tbat the precipitate in question is a 
combit^on of white arsenic (arsenioos acid) and silver, or 
an aiPseutte o^^lver; and it is inlerred that its formation, 
when amn^tti|ind nurat of silver are added to a mixture 
contaiip^ acid, is owin^ to itlouble elective de- 

<KHnpQsitioii »o|^the arsenite of ammonia bv the nitratof 
$ilvef, an consequence of which arseniib of silver is formed, 
and separates as an insoluble precipitate from the nitrat of 
jumm^nia ishich remains in splituon.' 1110 addition of 
ammonia is al^ltsafy, becJ^#•arsenic acid alone cannot 

V.,' }ei3, TOt* xxxisi. p. S06. 
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Recompose nitrat of «i^ver 5 hot. in fowler?ft';«ohitiaii, la 
which the arsenic ia already combined with an alkali, 
dccnmpubition lakes place at once, without any addition 
of ammonia, The ftxed alkalies, therefore, can answer a 
similar purpose; but ammonia has this. 'advanta|e^ that it 
does not, when added singly, decompose nitrat ot silver,—s» 
circumstance which, in using the fixed alkalies, might <k:* 
casion some confusion *» 

With regard to Mr. Sylvester’s objection, pre* 

viously to my offering any remarks upon i%«t«a it in hit 
own words: “ If ever ouariatic acid sfys ^lia 

gentleman, << the test is then wholly nsel^'^as a hniriat 
of silver will be immediately formed, and the y^iow com* 
pound, said to be so Unequivocal in its indication of arsimic, 
of course he prevented from appearing.** 

This danger of ambiguity^ however, thoUgh applying in 
some degree to the process in qaestiem, and Wll deserving 
to be noticed, will he found to hayc been greatly overrated; 
and there are such Casv and obvit^s means by which this 
ambiguity can be entirely removecH' that It can make no 
solid objection to the utility of the test. 

There cannot be the least doubt, as Mr. S. observas, bui 
that whenever niiraf tvf silver is added to a solution con¬ 
taining muriatic acid, a 'jprecipitate of muriat of silver must 
be the consequence. But if the nitrat of silver be added 
in excess, the arsenite of silver is also thrown down*by the 
intervention of ammonia, and a mixed precipitate of Itinx 
cornea and arsenite of silver is obtained, which partakes 
more or less of the yellow colour of the latter, according 
to ihe proportion of the two sails. , , ' r 

If to this dubums precipitate a few drops.of 
acid be added, the arsenite of silver is instan%\d^^li|red, 
and the muriat of silver, yvhich is insoluble) Im^pi^ately 
resumes its peculiar density and.whiteness.,v. 
xnonia be now added to the clei|}* fluid, the yellow ptiecipi- 
tatc appears in tliemu6t-di«tii.ict.jnanner, atid becomes even 
mure characteristic flront a ct^parison wUb tlie whhe pre- 


* It is nece8sarjr,.(i|^. Sont lifts obivr^ in ths'flKpsr ftktady quoted, 
th^t the quantity of ammciiift shovM not he foo lo Uisi case the 

precipitate is reaisiolvftd ■ But, efeo men.^h flfiay to TwiMfesr, by 

the addition of sitrie aflM to *yni[cil»it q^Mntiiy to KUiiiSRlfe''the wUdi. In 
this case, however, the pre^H^te ift petyaai^t, OwJai^ | jlpd, to it* 
being soluble io the nittat of at^onift whkh is formed u> .the proses*. 
Carbunat of ammoma has abo tbfliraperty of «nd re^ssgjyl^ 

the precipitate. ■?" ' \ 

The lifted alkalict t» excest >SK>ii tht power qfjMtpfing^ {ffed. 
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cipftite, tbff a|)f)€arttitee' df vrhidh difiTcti from tbts in eveiy 
respect. 

By this tnethod, I believe that every tAyection to the test 
5»il! be removed; and in order to anticipate all ambiguity^ 
and to avoid any contpHcation or practical difliculty m its 
application, I would propose to modify the process in the 
following manner: 

To the suspected fluid, previously filtered, add, first, a 
little dilute nitric acid, and, afterwards, nitrat ot silver, till 
it shall cease to produce any precipitate. The muriatic 
acid being ^ii||moved, whilst the arsenious acid j^if aiiy, 
and in whaten^et^ate,) remains in the fluid, the addition of 
ammonia will instantly produce the yellow precipitate in 
its ebaracteristtc form. It is hardly necessary to add, that 
the quantity cf ammonia triust be sufficient to saturate any 
excess of nitric acid which the solution may contain. 


XIX. On a PevMcopk Camera Oh.^mra and Micrnscope. 
% WlLLUM’^Y^li WotLASTON, JVf.D. Sec. R.S.* 


J^LTBOVcH the vie^s which I originally had of the ad¬ 
vantage to he derived from the peri^opic construction of 
spectaclest naturally suggested to me a corresponding im¬ 
provement in the camera ohscura, by substituting a me¬ 
niscus for the double convex lens, I have hitherto deferred 
waking it known to others, except as a subject of occasional 
conversation* 

Since, in vision with spectacles, as in common vision, 
the pencil of rays received by the eye in each direction is 
smait^. the superiority of that form of glass, which disposes 
all nf It most nearly at right angles with the visual 
ray, admits oi^ distinct demonsimtion: but with respect to 
the caosefB .obscura, where the portion of lens requisite for 
suffip^t illumination is of.considerable magnitude, al- 
tbouf^ IS evident that some improvement may be made 
in the distinch^j^of oblique im^^es on the sune principles | 
yet iw the focus i^^oblique rays is far from being a definite 
point, thfe cfcgre#/in which it ttiajr be improved is not a fit 
subject of foathenfatical investigSiuoti. 

1 baye therefore had recourse K^iperfihentSj in order to 
determine by what eondtruction. tftf field of distinct repre- 
s^jUmn may be most extended $ and I trust the result 
wtn tQ this $ociety« ! shall take the same 
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opportunity to descrll^ an improvement in the nonstrociioii 
of the simple microscope, which may also be termed peri# 
scopic, as the object of it is to gain an extension of the 
field of view, upon the saon^ principles as in the preceding 
instances, namely, by occasioning all pencils to pass as nearly 
as may be at right angles to the surfaces of the lens. The 
mode, however, in which this is efiFeeted is apparently 
somewhat difierent in the practical execution. 

In the common camera obsctira, where the images of 
distant objects arc formed on a plane surface.to which the 
lens is parallel, if the surfaces of the both cmavex, 

and equally curved (as in fig. t. PlatelV]!; stWfthe distance 
of the lens be such, that the images formed in the direction 
of its axis CF be most distinct, then the images of bterai ob¬ 
jects are indistinct in a greater, or less degree^ accordingly 
as they are more or less remote fn>m the axis. The causes 
of this indistinctness may be considered as twofold j for, iu 
the first place, all parts of the plane, excepting the central 
point, are at a greater distance from the centre of the lens 
than its principal focus; and secofhliy, the point f, to 
which any pencil of parallel rays passing obliquely through 
the lens are made to convergcj'^s jess distant than the prin- 
cipal focus. On this account, it is in general best to place 
the lens at a distance somewhat le^ than that which would 
give most distinctness to the central images, because in that 
case a certain moderate extension is given to the field of 
view, from an adjustment better adapted to lateral objects, 
without materially impairing the brightness of those in the 
centre. The want or distinctness^ however, is even theft 
oiilv diminished in degree, but is not remedied. 

I'he construction by which I propose to obviate 
fect is represented in the second figure, in which am 
the essential parts of a perisc^pic camera in their due 
portion to each other. The lens is a meniscus, with the 
curvatures of its surfaces td^out in the proportion of two to 
one, so placed that its concavity is presented td the objects, 
and its convexity ^toward thC; plane on which the images 
are formed. I'ke aperture of the lens is four inches, its 
focus about tweutyrtwo. There is also a cirytilar opening, 
two inches in diameter, placed at about one^eighth of the 
focal length of the lens fron^jts concave side, is,the means 
of determining the quantity and direction of cays that are 
to be transmitted. 

Ihe advantage of this construction over the ca** 

mera obscura is such, that no one who 
parison can doubt of its superlofiiy | but the' ibis 

*!ftiav 
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jjiay m^ire som^ e^pJanation. Il; Jiai been alrea^ otr* 
>ser^^ tbat by th« ccnntnrat lena, any.obitque pencil of rays 
is brought to. a focus ata distance^ less than that of the 
l^inetpd iiicua. But in the construction above described^ 
the focal distatice ofjpbJique pencils is not merely as great, 
hm U greater Bmui that of a direot pencil. For since the 
^cct of (heflrsHiirfaoe is to occasion divergence of parallel 
rays, and thereby to elongate the focus ultimately produced 
by the second surface, aim since the degree of tliat diver¬ 
gence is increased by obliquity Ibf incidence, the focal 
Jeogth the combined action of both surfaces 

incidence on the 

secqSid sw^cC Wnot so oblique as to increase the conver- 
g^ce. th^^oomit«ihe opening E is placed so nutch 
ZH^er to/the lens'tm ^ntre of its second surface, that 
oUique rays ]^, al^r hcl^refracted at the 6rst surface, 

’ are transmitted thmhgbjhe .IiCi^ nearly in the direction of 
ita shorter radius yanj'hence* aliP. 4tiade to converge to a 
pcih^.so diat^t' that'^ie image (tit J!) fails very nearly iit 
llm iikme pl^TO vi'itb pn oyect centrally placed. 

Ifi the use of'specta^jes {by-Ifotig-sighted persons, the 
«iraurse of the rfty^s in the )%ppo«te direction is so precisely 
similar, that, iber laihe Jigtire might serve to illustrate the 
advantj^es of the p^risconic instruction. For the pur¬ 
pose offing the exttildea page of a l^cibk (as at AB) with 
least fatigue tp thfehye, that form of lens will be most be¬ 
neficial, iwhi(|i'‘ rehaers tbetays reoeivOT from each part of 
its surface pamliey niand ^ihis, is effeemd by the exact coun- 
lipart to the precec^gj^rraogexuenli' for in this case the 
n&e^ug £ repi^ehts the place of the eye receiving parallel 
the tenti in each'dir^tidn, Instead of transmitting 
|[hi^h;om a'd^tan^ fio^ards it. 

. i*> howevCT, this dit|5M«nce between the two cases, 

that In the camera Vbsitja a ihtrch . larger portion of the 
i8> i^uiri to hi giving a distinct image of 

.any/<^ j sn thaif the conurbation best adapted for 
latefial ; nbjeoir’^(mfd not^ cnn«istct%,wijLh distinctness 
at tlie ^tre|^ utd hidce ibises■’ftjiniit to the application of 
the princlpl^; Od the c^imdh^ construction,, the whole 
lens is so Ibtmed ms to give 'brilliancy and distinctness at 
the centre, alone, without r£B|iTd’to lateral objects. In 
adopiing such a deviation frail the customary form, as I 
propose, in favour of a-more extended view, some diminu- 
^ ;|ion''0| nurture is required in order to preserve the 
,<diWlifeA&iilgihies8 mt the., centre. In my endeavours to 
‘ '■ T^^jwai eligible form of xnenUcus for this pur- 
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pose, 1 have assumed sixty degteea to W the field of view 
required. But when so large a field is not wanted, then 
a lens that is less curved win be preferable; and the pro¬ 
portion of the radii must be varied sa^cordingto the angular 
extent intended to be included. % 

For the purpose of estimaun|^by what combination of 
fadii any ri^uired focal length may he g^ven to a merttscas, 
1 have contrived a diagram by which very much labour of 
computation may be saved, as a^very^near tesnlt may be 
obtained by mere in^ctiqn/ -This eofitrivanoe isfottcded 
ou the well known formula for tite> of any 

lens F ss m biha^'a certain0^^ by 

dividing the sine of redrac^im^j^-t^h^d^erence of the sines 
of incidence and refractip#^. rin applying thia for¬ 
mula to the meniscus^ F Ml In fig. 3, Vmca 

expressive of these qagfnl^ies are SO’ Pranged,. that by as¬ 
suming any po'mt Fiaorresp^dmg to the focal de¬ 

sired, and drawing a Knc:^ through 


drawn inlersecis the nSfddl^iirte fitjllffe'lliagram. : 

In laying down these Hiics, iKcand position of 
AF and AK were assuicped a|^;||i^sUrv ;'^and ^bey were di¬ 
vided into anV nttmber of parts. ‘BuFthc position 
and length of the injidd.Mfte Aofwas adapted with earc to 
the refracture power of p the following manner. 

Since «i = drawq^ fr-om 

the point 10 ih Hbe line Aj|, pjuallel tb AF,* and^ii^al to 
IP'S divisions offtlie pi^afjaryJibes; so that if^r bj|telo, 


then the line Ud sewir, .Th^^^^^ce^^AC being ^^ di- 

• 1 I • * . ‘ 0 • I ’■* 1 > a® . 1' * ' ^ t _ ^ f ■ 


vided into ten equal partVimith th^ subdivisiodtj aMirded 
the means of" any tlesired 

length. Since the fir# hlil 1^ ^'as Taid c^ft pasi^l to 
AF, and equal to «»r^<*a^^^Qtheldip!ll9< d/awii tbrottgb cor- 


same similarity'^ of triangles obiamsi and the same pro¬ 
portion of F : R:: r ; and consequently the focal 

length, corresponding to any ’#sumed radii, is tru^ ascer¬ 
tained. 
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of fiint-glass, a second line Ay might 


ta a . 

'V.'! bujaif 




mode w the {«recedmg, by the multiple 

tn *ss. »5 -JJ to the'di^erent density^ of this glass. 

. With respect to the construetion of a microscope on 
petiscopic pnnctples, 1 bj^ieve the contrivance to be equally 
new with the formirt and equally * ad vanta|eous. The 
great desideratum'Id^wrrjploying high magrtiSers is su®- 
ciency of light; and it is accordingly expedient to make 
the apcrture*of the little lens as lake as is consistent with 
distinct vision. But jf the object t% be viewed is of such 
magnitude u^der an ahglc of several degrees 

on each side offKj^rt* the'reqp^lte distinctness cannot 
be given tol^ wh^qa common lens, in con* 
sequence of the confn)S^(k occasioned by oblique incidence 
of the lateral rayS^ ^ means of a very small 

^aperture, and propdrtionayfe,3ifiBihui,ion of fight. 

In order to rcroedj?' this intJonver^nqe, T conceived thrt 
the p^forated metal, ladlkh. limits^ the aperture of the 
Jens, might be;|^laci?d wth a^vanm^e in its centre; and 
accordingly I f^eur^ v^an^'^tikx lenses ground to 
the same radius, and applying their {done surfaces on op- 
^site sides of the mihe in a thin piece of metal 

^as is represented bji^'a^kctioii, jig. 4), 1 produced the de¬ 
sired effect ; having virtualjly a double convex lens So con¬ 
trived, that,the pissXge of oblique pencils was at right an¬ 
gles with its stimeesl^a wseli as the o^tri^l pencil. With 
a lens to constr4%^d| the'^perfpratibn that appeared to give 
the most perfect msliisp6t«k‘t wa» abc^ one-fifth part of 
the fpeal length in di^hSeter,^ ^ad whci$ such an aperture 
is vipl .centred, Biib visible.^eld is at least as much as 
twenty degrees m\diam^ef.'. It is tniefthat a portion of 
light tii' lost by donbllyg^hi pnmbcr of surfaces; but this 
is more than cbmp<^^te(t..by. thfi.greal^ ape^rture, which, 
under these circuthikincea^ compatible with distinct 
visiom ■ ‘ '■ '' : 

Beside the foregoi^ jn^ances adaptation of peri- 
scopic principles, f tfould hbt'omH id notice their appli¬ 
cation to the camera'there is one variety in its 
form, that was not noticed irtdtheditoiption which I ori¬ 
ginally gave of that Instrument 

In drawing, by means of tbe d^mera Iticida, distant ob¬ 
jects are seen by rays twice reflects (d, fig. 5), at the same 
time and in the same direction that rays (e) are received 
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ffom tb.f|ii(&t3^ a^d petici! by the rjatied eye. tWb re- 
fll'^'ctioiiis ^rib effc'ctcd in the inierioV of a four-dded 
priRDi, at two posierior surfaces inclined to each dlher at 
a.i angle of isS degrees, fti the consttuclbn ^rthefly 
described, »he two other* sut^faccs of the ptishli are both 
plane, cfroagh ‘X-hich the rays sirhply Iransaiilted kt 
their cu!rare,VC and exit. Bnt sip^e a^eye that is adjust^ 
fiftr seeing ihe y^apcr and pencil, whiph are at a short'dH- 
Slanctj cannot see more distant oWeets distipclly withoilJt 
the ui?e >1 a cov.cavc it may^be assisted itt that re¬ 
spect by a (Inc degrees of, conc’a^^ given Ip c,ubef, or to 
both the lraosn)Uting%hi;tac.es cd' ^^.pa|^ . 'It is^ .how¬ 
ever, to ibe upper sorfaee afeitp 'lhat •afs;'b6BcSvity is 
given ; for, since iiic'by#iir'tbe» sit^lci) on tf»*side toward 
ilie centre c.f cuVvaUife, it .ri^divcS aU, the benefit that is 
propubcd IVuTn' ll^^perlsc^Te-pirinSii)!^^^^ 


XX- JIL l^iomKt*sMw fllcpdvmg P^lmgar dM 

other Veg 4 cil^k 'i.t(^^ds'^f Colour *. 

J. HE agent rnipJ<^'e^*'i^;ini^‘al and thc^roccSs 

is easy, oegonomicA), alfid ij^hed with equal faciHiy 

in the large as in thi^^srpall , tVi take away the coltvdr 

of vinegar, aHitre Of thcVcd/'kiji#1(red w vinegar) cold, 
is mixed with 45 graittfrtes oF*f'o^'e charcoa!,* in a glass 
vessel: this mixUirc fs sh&li^ from thitc td time, and ih 


two or three days the cplout’ difesl^ears Sp Corttpletely tfttit 
when filtered’ ihr%|df fiaper^ h ,.^aiscs‘ perfw limpid, 
^^ithout having its snrell, or*aridity. 

When the process|s to4e perforfhdd inlhe larg^3#jay, the 
charcoal is throvvp Imo vinegar, vvhicb’v'must be 

stirred from timb'lq tWelb r(miy^ |lie df contact. 

In the large w«y »dt‘/«wve half th^ imiportidu of charcoal, 
is required as tor sm|it| qiiapl^ics': *fhc colour does not 
vanish so instauraneOifsly/bid the, result is ceftaitiy, nor 
does the length of time the vinCgd^, is left in contact with 
ihecharcoal at-al! injure.it.; * " ' 

Vinegar ihns rehderet^difti'pid'nidy be ffettdih'bd aromatic 
by infusing plants in'{l‘:bef(#c’dis4olorat,iotl4 or by mixing 
with it afterwards a aJccdiol charged with 

the aromatic principle, then preferable to any other 
vinegar for the table,' rtw phatiiSacy, d^F^Ckllng 

green fruits. '/ 

The highest coloured red wines tr^laSed i)j th^ same 

• Abridged from /fmi. <te \ 
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manner become perfectly limpid, retaining uninjured their 
smell and taste. 

In a similar manner the acid residuum from the prepara¬ 
tion of sulphuric ether may be perfectly deprived of culour. 
The residuum, mixed with an equal weight of water, is 
filtered through paper (placed in a glass funnel and sup¬ 
ported by a small piece of cloth placwl in the neck) to se¬ 
parate the carbonaceous and oily matter formed by the 
action of the acid upon the alcohol. If 50 grammes of 
bone black be mixed with a litre of the filttrcd acid, in a 
matrass, agitated fiom time to time, at the end of two or 
three days, on hitering the mixture, the acid w'iil pass 
through perfectly colourless. By tliis means almost the 
whole of the acid employed in the preparation of ether may 
be recovered, and the aerd (when evaporated to drive off the 
water) may be employed fot!«ny use which sulphuric 
acid is applied. < 

Tincture of turnsole, inixgd wjilh, a small quantity of ani¬ 
mal charcoal, speedly loses its colour. 

The charcoal is prepared as follows: Fill a crucible with 
the most compact parte of ox and^ sheep bones; lute the 
cover^arefully, leaving only a amall opening at the top; 
place tne crucible on a forge, fire, and heat it gradually till 
red: when the fiame.from the oily and gelatinous parts ofg 
the bones has ceased, diminish the opening and suddenly 
raise the fire:—carburetted hydrogen gas,and oxycarburet 
will then be evolved* * ‘ When cold reduce the charcoal, on 
porphyry, to a fine powder. 

Ivory black possessefe tliBe liame property as bone black. 
In a word, all charcoals pirep^d-from animal substances 
by calcination in close vessels, answer for this purpose. 


XXI. Notice respecting some Experiments on Alcohol \ 
read before the Edinbsirgh Institute id February 1B13, 

* By Mr. Hutton. 

I HAVE been prevailed upon to communicate a notice of 
some experiments and'ii?ol)Servatioiis I have made on the 
production of a great ile^ree of cold. It is scarcely neces¬ 
sary to observe, that my doing so at this time is not a mat¬ 
ter of choice: these experiments and observations were , 
mentioned to my friends; and they were made without any 
injunction as to secrecy, as I did nut anticipate that such 
communications •would cither be received with so much 
•iridity> or refilled with so much eagerness. The conse- 
' : 'y quence 
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ouence has been, thai accounts of these experiments have 
now got into very general circulation, and many very con¬ 
trary and erroneous ideas have been entertaiueii, not only 
as to their extent, but even as to their nature: and it has 
been imagined that a communication like the present is 
the only way to obviate these niisconceptioiis,—miscoi)- 
cepiions which I owe as much to you as to mysell’ to re¬ 
move. 

The importance of a method of producing, a great de¬ 
gree of cold becomes apfwrent, when it is considered that 
It is at present a very ct)mmoti opinion among chemists,— 
an opiinou founded on^a very genernl analogy.—that all 
gases may be reduced to,the suite of li'jiiids by the al)Sirac- 
tionof caloric; and that,by a further ahsirHCtiim of caloric, 
all liquids in their fiarn, 4 nay be reduevd to ihc soli ! 

If this be true, |ind wefe in possession of a method of 
sufficiently abstracting Gjilcwic, all bodies whatever might be 
reduced to the solid state. We ahould thus become ac¬ 
quainted with a great number of substances that we l>ave 
hitherto had no oppartwirty of examining ; many powerlul 
agents would likely be obtained; many new and intMicsiiug 
compounds formed j and much light could not luii to be ^ 
throw'll on the constitution of know n substance.^. 

Directing my attention to this suhjet;l, in the summer of 
IS JO, a method occurred to m'C, by which 1 imagined a 
greater degree of cold mightbe jjroduced than had hitherto 
been obtained. Although the power of this method ap¬ 
peared in theory almost indefinite, yet it was easv u» foresee 
that in practice many circu-mstances *<miglu at first concur 
to set limits to its application ; from the nature ot these 
circumstances, however, it was,to be expected that some of 
khem might he ctinsidcrahly modified, and many of them 
might in time be altogether removed^ and thus the pr-iciice 
made in some degree to approximate to the theoiy. 

At ihe time tins method occurred to me, the pressure of 
my professional avocations did not allow me to prosecute 
it; but, as I anticipated some leisure in the tbilowing 
auliimii, I immediately began to provide, at any leisure mo¬ 
ments I bad, such apparatus as I considered ab’^oiutely 
necessary, or w'as most likely to be useful. The liulc de¬ 
pendence, however, which is to be placed on general rea¬ 
soning on such subjects, and the apprehension that the 
method might have been previously tried and fmuul in¬ 
sufficient by others, prevented me from providing any very 
extensive apparatus. JjK 

My first experiment W'as tried in .lie fofflPUig autumn * 

1*2 ' - V The' 
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The thermometer was filled and sealed by myself. The Inbe 
was previously tried by the common method, and found, 
as nearly as such tubes arc commonly to be met with, of 
equal calibre throughout. The spirit v\ith which it was 
filled was prepared by Richter’s process, and afterwards 
re-distilled by itself.—Tis specific gravity at 62® was 798 .— 
The points 60 " and 10 i)° were determined by a mercurial 
thermometer which had been made with the usual precau¬ 
tions ; the interval was divided into four spaces, each of 
which, of course, correspr oded to 10"; the part of the stem 
below 60 - measured nearly 18 of thc'^e Si)accs. A mark 
was marie at every space, till, on arriving at the end of the 
17 th, the graduation could not he carried further. This 
point, of course, corresponded to + — 110 

deg. of Fahrenheit’s scale. 

This thennonKter was exposed to the cold produced by 
the method alluded to and after some time was examined, 
when the alcohol was found to have passed all the marks, 
niid was ('.bvioLisIy sunk within the ball of the thermoineier. 

A slight degree of <li>coioration was observable. The ther¬ 
mometer was replaced, and examined al)ont five minutes 
.'dterwards, when the ball of tlie thermometer was found 
bro!,.n. and erj-^-tals adhered to »lic fragments. 

I next look a glass inbe about .3-lOtlis uf an inch in dia-IH 
nicir’r, aiul sealed at one end; into ibis I poured alcohol 
till •'tood in the tube d-lOthfi of an inch deep, and then 
cx})osed it to the cold, produced as hejbre: after some time 
it was so r •ittplelely solid, that on inverting the lube it did 
not drop, and only a very minute stream w'as perceived to 
glide slowlv do'.vu the inside of ihc tube : wdien this stream 
had rea' hcd nearly the middle of the tube, the whole sud¬ 
denly tell out, and, pitching in a glass, was broken into 
several p>eecs, which quickly melled. 

This experiment was several times repeated; but by al¬ 
lowing the alcohol to remain a little longer exposed to the 
co\'\ it became so completely solid, thai on invctinii the 
tube, not the least portion of fluid could be perceived to se¬ 
parate from the mass. 

in order to be as cert.^in as possible of the strength of 
the alcoh>>l I etnployed, T again look its .specific aravity, 
and the result corresponded with wha« I before obtained 

Tl icse eNpernnents, tliercfore, left me no room to doubt 
that I had frozen alcohol, which, at the temperature of 
62 , is oi i* c specific gravity 798 . 

Being apposed to deliver the Course of Lectures on 
Cl>eimsiry fo|pite Session 1810-11, 1 had no leisure at 

that 
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that time to pursue these experiments. They were resumed, 
howcverj in the autumn of !8ll. The second experiment 
was repealed and varied, and solid ntasses of alcohol of 
some magnitude obtained. Some of these I soWered to¬ 
gether, using as a hot holt a rod of frozen mercury, and 
sometimes a straw cooled down to a very low temperature. 

It now appeared to me to be an object of some impor¬ 
tance to ascertain the form of the crystals which this sub¬ 
stance assumes. 1 his I found attended with some diffi- 
enlties which I did not anticipate, and attempts to over¬ 
come them have led to the discovery of some facts which 
1 did not at all expect. 

The common masses exhibited crystals of different funns; 
two kinds appeared to predominate, and each was tolerably 
distinct in its kind ; but it was not very easy to perceive by 
what increments or decrements the one could be supposed 
to pass into the other: a rather casual circumstance, how¬ 
ever, explained the source of (itis variety.—Attempting to 
Irecze alcoht)! by a modi Heat ion of the gmeral process, 
which I conjectured would yield more regular crystals than 
the common nit’th'‘d, I ob-crvcci that, bclore crysi^lizitig, 
the alcohol separated into three \cry distinct strata; the 
upjictinosl was (d a pale \c!!owish green, v\hile the second 
^ was oi a very pale-yvllow' colour:—both these strata were 
very thin, the last-mentioned was rather the thickest; the 
lowermost slialiun w:is nearly tran‘<paront :tnd colourless, 
and very greatly exceeded the other two in (pianllty. Alter 
allowing a part of the low'cr stiatntn, which I conceived to 
he the'pore alcohol, to freeze, I attempted to poor out 
the remaioclcr, luit was prevented by the upper strata, which 
5 'roiCil to he sfihdificd. I'hc lowermost ol these two strata 
bore <ome marks of crystallization—the up)icr had none, 
and prowd so firm as to resist a ^traw with which I at¬ 
tempted to perfora'e it to open a passage lor the suhlalent 
lujiiid. On removing part of these superior strata, and de¬ 
canting the remaining 6uid, the crystals ol the lower stra¬ 
tum appeared very distinctly to be rectangular prisms of 
cOjUal planes, a lew of them on one side ol the glass snr- 
innunted by quadrangular pyramids, but most of them by 
dihedral summits. This experiment I repeated several times, 
and the results coincided. 

in order to ascertain whether these phtenornena arose 
from a decomposition of the alcohol, or from the separa¬ 
tion of foreiiiu substances previously held»by it in solution, 
the products''of several of these experimeJjHwvrc mingled 
ti'ijcther in a sloj'pereil snatrass; the whor^wa^ thcja,jr?.t#tfd 
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to the temperature of about 120 «leg. by r water btrlh of 
that temperature. The substances forming the different 
strata united together, and formed a colourless liquor, which 
had ihe,sf|f6cific gravity and all the other properties of the 
alcohol from which it was obtained. This experiment was 
repeated several times, and the results were uniform, af¬ 
fording Rufiicient evidence that the alcohol had not been 
decomposed by this process, but that the superior strata con¬ 
sisted of forevjin substances which it had held in solution. 
The variety in the torm of the crystals obtained by former 
experiments, was therefore most likely occasioned by the 
presence ol‘ these foreign substances,—a phaeiiomenon nol 
uncommon hi chcmisiry. 

The resvdl of these experiments led me now to perceive, 
that the assumption that alcohol, prepared by Richter’s 
process, is perfectly pure, or at most contains only a very 
minute portion of water, is entirely gratuitous. The di¬ 
luted alcohol of commerce, from which the more concen¬ 
trated is obtained, is well known to contain different vola¬ 
tile impurities; and since Richter’s process makes no pro¬ 
vision for the separation of these, we ought rather to ex¬ 
pect still to meet with some portion of them in alcohol pre¬ 
pared in this manner. 

1 next proceeded to examine the jiropcrties of the dif¬ 
ferent substances into which I had separated Richter’s alco¬ 
hol : but the time I had now left for this purpose was too 
short for making much progress in this inquiry ; a few only 
of their habitudes with water, and with one another, were 
all that i had time to examine; even these I could examine 
only imperfectly. 

The lowermost stratum, or nearly colourless fluid, which 
I have called alcohol, had no flavour, and produced on the 
organ of smell only a sharp pungent sensation. It has 
the remarkable properly of smoking when exposed to ihe 
air, and when diluted with water it differs considerably in 
taste from common diluted spirit of wine. 

The pale yellow substance, or second str.ilum, has a pun¬ 
gent taste, leaving an impression of sweetness. It has a 
very strong but agreeable smell. When mixed with the 
alcohol, and diluted with water, it has very much the fla¬ 
vour oT the belter kinds of Highlaud whisky. It readily 
dissolves in water, and coimnumcates to that fluid its pe¬ 
culiar flavour. 

„ The pale ycllovvish green substance which composes the 
uppermost siraj^i, has a strong and very offensive smell, 
ptwi a very shi|ruauseous taste. It dissolves in alcohol. 
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h) wbiph it cojTirnunicates its peculiar flavour j its dis¬ 
agreeable smell is considerably heighlen'jd by this combina¬ 
tion. Tt dissolves in water, though less readily than the 
substance last treated of. The compound^ whcj|^uch di¬ 
luted and heated, has very much the flavour of the low-wine 
of our Lowland distillers at the time when it issues from 
the still. 

The two last-mentioned substances, or those of which 
the two upper strata are composed, when mixed together 
and greatly diluted with water, have verv nearly the flavour 
of alcohol. They have rather ntore volatility than water; 
for, when half of a solution of them has been distilled over, 
the distilled part has a much stronger smell than that which 
remains in the retort. 

It may be proper to mention, that from the circumstance 
of my sense ot smell having been for some time extremely 
obtuse, I have been under the necessity of trusting toothers 
for the facts regarding the flavour of these new substances 
and mixtures: from the uniformity of the reports, how¬ 
ever, which 1 have received from different persons, I have 
no doubt that these facts are correct. 

Besides that from which I filled the thermometer in the 
first experiment, I have operated on alcohol of the speci¬ 
fic gravities 80t2, 797, and 784 j the specific gravity of the 
last was taken when its temperature was 66 deg. and it is 
probably the most concentrated that has ever been dbtained. 
But, with alcohol of all these different strengths, the ge¬ 
neral results were similar. Iti alcohol obtained from dif¬ 
ferent sources, the proportions of the impuriti^r were dif¬ 
ferent, both with regard to the pure alcohol and to one an¬ 
other ; but I have met with none that did not contain both* 

From these experiments 1 think it is ascertained, 

1st, That the stVongest alcohol which we are able to ob¬ 
tain may be frozen by the method alluded to. 

2d, 'I'lial this alcohol contains at least two foreign sub¬ 
stances, which are highly volatile, and, so far as is known, 
can only be separated by freezing. 

3d, That it is to these substances that alcohol owes its. 
peculiar flavour} and that, accoiding as the one or other 
predominates, the flavour of the alcohol is agreeable or 
otherwise. 

Last autumn I resumed this subject, and my attention 
was chiefly directed to the habitudes of these impurities 
with the chemical re-agents. This I found attended with 
considerable difliculiies, none of the least of which was tQ 
procure a sufficient quantity of these impuHties in a sejia- 

14 s' im 
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rale state. The series of experiments f proposed to myself* 
on this subject have not yet been completed; but I may re¬ 
mark, that the result of some of those 1 have made pro¬ 
mises to a|[ord practical hints of considerable importance 
to those bftwevs whose products are intended to afli'ord spi¬ 
rituous liquors. 

From this notice it will be observed, that I have scarcely 
yet eliteed on the wide held of inquiry, for cultivation of 
which, the ii^etbod alluded to appears to offer so powerful 
an instrument. Alcohol only has been subject to experi¬ 
ment ; it was the only liquid which bad resisted all at¬ 
tempts to reduce it to the solid slate by the abstraction of 
caloric. If these ex|>erimenls be correct, we may now pio- 
nounce it a general law to which there is no exception, that 
all liquids with which we are acquainted may be reduced to 
tiie solid stale by a suitable abstraction of caloric. Whether 
all gases may be susceptible of reduction to the solid staie, 
by the abstraction of caloric, remains lo be ascertained; 
although, as I have mentioned, analogy renders it in the 
highest degree probable. 

The examination of the singular substances which alco¬ 
hol prepared by Richter’s process contains, has drawui me 
aside from the course of experiments I prescribed to myself, 
and taken up that time which I intended to have devoted to 
the examination of the effects of cold on the gaseous bodies. 
Whether I shall proceed to these bodies, or resume the ex¬ 
amination of the habitudes of the alcohfilic impurities w*iih 
the re-agents, will much depend on the leisure which I can 
obtain ; but, to whichever of them I may direct niy atleii- 
tlon, I shall not fail lo give the»earli«st infbrmalion of the 
result to the Institute. 


XXII. A Comparative Scale of llwThcrmometors of CtUim^ 
or ike Centigrade^ — Reanmur,—Fahrenheity and Walker. 

To Mr. Tilloch. 

Sir, —At the suggestion and rcipicst of a medical gentle¬ 
man, eminent in his profes^ioM, uud highly esteemed for 
his knowledge of science in general, 1 drew np the table 
annexed. 

Should you consider a copy from it not undeserving of a 
place in the next number of your Magazine, I request you 
will have the guoifness lo insert one; presuming myself, 
that it mi»hl foritt a useful appendage to a paper of iniue 

’ un 
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on the same subject, which you Uid me the favour to insert 
in the t'hilosophicai Magazine for June 1810. 

I am, sir, your obedient servant, 
Oxford, Feb. 12,1813, Kd. \^ALKfiR. 


COLUMN I. COLUMN II. 
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N. B. One degree on ihe thermometer of Reaumur is 
equal to l J- on that of Celsius, or the Centigrade ; and tc» 
21 on those of Fahrenheit, aii<l Walker : hence it follows, 
that every fourth decimal, on the thermometer of Reaumur, 
is coiucid^t with every Jifth decimal, on that of Celsius, 
or the Centigrade; and with every ninth decimal, on that 
of Walker j the decimals of F. being each, one point, lower 
than those of W.—Attention to these circumstances will 
ever serve to regulate this table.—The second column is a 
continuatioiibf the tirst. 

The scale commences at the loiling point of water, and 
terminates at the greatest degree of cold, art has hitherto 
produced. M. T. is mean temperature; viz. that tempera¬ 
ture at which the human body, in a stale of health, and at 
rest, is unconsious of either heat or cold. 

For a comparative account of these' four thermometers, 
sec Phil. Mag. for.lune 1810, p.4l6. 

- - - — - --- II ■ i_.i ^ I I . ——■ .1 ill.. - - ■■ ■■* 

XXI II. Proceedings of Learned Societies, 

BOYAL SOCIETY. 

Jan. 28. Tnn Right Hon. President in the chair. A 
letter from Dr. Brewster to Sir Humphry Davy was read, 
announcing some important discoveries in the double re¬ 
fraction and dispersing powers of several substances, as 
agate in a thin plate about l-15th of an inch thick; chro¬ 
mate of lead, sulphur, fluor spar, Iceland spar, &c. The 
first two of these minerals, it appears, exceed the diamond 
in double refraction and also in dispersion. Dr. Brewster 
refers to the experiments of Malus on colours, and expresses 
a hope that his own discoveries in this difficult branch of 
science may lead to some correct theory of light; but he is 
still pursuing his experiments, which are not yet in a state 
for generalization. 

Feb. 4. Sir Charles lihigdcn communicated a short 
paper on Near-sightedness, confirming the observations of 
Mr. Ware, that the early use of concave glasses contributes 
to injure the sight. Sir C. stated his own case, being like 
Mr. W. near sighted; this he discovered when only nine 
years old, and used watch-glasses to aid his sight: at length 
requiring proper glasses, Rt the age of 30 he used No. 2; a 
few years after he found it necessary to adopt No. 5, in 
order to obtain a clear vie-w. Since that period his sight 
has remained stationary; but he is inclined to think that 
had he abstained from the use of glasses, it would have be¬ 
come sufficiently long and clear hy exercise,—such is the 

'• ^ Li faciliiv 
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facilily with which the eye adapts itself to perceive near or 
distant objects. 

Feb. i i, A letter to the President from Mr. Hamilton 
of Nevis was read. It contained a long account of the 
eruption of the Souffriere in the island of St. Vfiicent, in 
May 1812. This volcano bad not experienced an eruption 
since 1718; the recent one was preceded by near 200 
shocks of earthquakes during the twelve months bciiore 
May. The most particular phaenomenon uqUeed by the 
writer was the sound of the eruptions, wliich^Hn much re¬ 
sembled the alternate firing of cannon and small arms, that 
the captain ofa ship of w'ar convoying a fleet of merchantmen, 
conceiving that a privateer had attacked some of the rear 
vessels, made signal to the fleet to close, and steered to¬ 
wards the place whence the sound came. It w’as also re¬ 
marked, that the noise was much greater at the distance of 
many leagues than it was in the island ; a circumstance for 
which Mr. Hamilton could not account. By this eruption 
two rivei-s were dried up; immense volumes of thick smoke 
were emitted belore any flame appeared at the mouth of 
liie crater; the flame was accompanied by successive shocks 
of the earth, thundering noise, and the discharge of large 
pieces of pumice during eight hours, withoui intermission. 
Several houses were thrown down in Kingston by the 
tremor, and many negroes were wounded by the pumice 
which struck them In their plantations. Tlie Souflriere 
is in a part of a great chain of mountains w'hich pass 
through Nevis and several other of the West India 
islands. Its cn^cr is a mile in diameter, and about 90 a 
feet deep. 

f’cb. 18. In consequence of the indisposition of the 
Pre.sident, Mr. Lyson.s was in the chair, A paper by Sir 
Fverard Home was read, ilcscribiiig the head of the Nai'val. 
Mr. Scoresby junior having informed him that the female 
narval has no tusk, and that a vulgar error to believe it 
such a deadly enemy to whale. Sir E. examined the 
bead of one in the IJunltrian museum, and compared it 
with the head of a female, which he pT-ocured. 

He observed that the head of the male has a socket for two 
lusks, but has only one, while that of the female has a place 
for one, hut has none. Hence he thinks the question be¬ 
yond all'doubt, and that Mr, Scoresby's information was 
correct, that the female narval never has any tusks. 

Dr. Wollasion communicated the result of h’.s experi- 
ments in drawing wive. Having required some fine wire 
for telescopes, and remembering that Muschenbroek men- 

^ tinned 
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tioned wire 500 feet of which weighed only a single grain, 
he determined to try the experiment, although no mclhoJ 
of making such fine wire has ever yet been published. 
With tbi$ view he took a rod of silver, drilled a hole 
through it only 1-10th its diameter, filled this hole with 
gold, and succeeded in drawing it into wire till it did not 
Exceed the 3 or 4000dlh part of an inch, and could have 
thus drawn it to the greatest fineness perceptible by the 
senses. D^ing the silver he found very troublesome, and 
deterininedTO try to draw platina wire, as this metal would 
bear the silver to Ire cast round it. Jri this he succeeded w ith 
greater case, drew the platina to any fineness, and plunged 
the silver in heated nitric acid, w'hich dissolved it, and left 
the gold or platina wire perfect. The process Dr. W. 
thinks may he rendered useful to manufactures. 


PHILOSOPHICAL SOCIETY OF LONDON. 


Mr. Wrijrht's Lectures on the Passions: forming the se- 

w O 

c nd Course of his Elucidation of the Oratorical Cha¬ 
racter. 1 Continued from p. 59. j 

Pursuing his sixth Lecture, and descanting upon the 
doctrine of sound, and the aifinity between it and motion, 
with the power it possesses of imitating the latter; Mr. 
Wright made among others the following observations:— 
“ Soiiiul,” said he, “ is not only imitative of motion, but 
also, though remotely, is often characteristic of the nature 
and importance of the body moving. And further, such 
is the analogy between sound and motion^ that we seem 
intuitively to make use of similar braced or unbraced mo¬ 
tions of the hand, in repeating rhetorically the words * soft 
and loud,* or ‘ slow and quick,’ or ‘ low and high i. e in 
pronouncing either of the words ‘soft, slow, or low,’ si¬ 
milar motions of the hand are adopted ; and also in pro¬ 
nouncing the words * loud, quick, or high in the former 
the action of the muscles isjplaxed,in the lat»er it is braced. 
The low expression of voice |nd extended gesture accom¬ 
panying the description of any object, vast, unwieldy, ac¬ 
cord with nature, and the practice of the best composers of 
music. If of diminutive objects, in proportion, the re¬ 
verse. Solemnity of idea is well displayed by a slow and 
stately march of syllables : livelinef^, by short syllables and 
sprighlhncss of measure. In the prommciaiion of the first 
species of language, grave or flat tones are inseparable 1‘rom 
a just delivery of it; in the latter, sharp or acute.” 
r Sismie learned aftd judicious observations succeeded, on 
'tl^stical titlion. of soul and body ; and on the corre- 
|^pi|enc‘e'between the powers of the former with the ap- 
■ " ‘ pearanee 
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pearance of the latter. The consideration of this almost 
inscrutable topic induced the lecturer (whose business only 
was to apply to his present object so much of'it as is most 
easily recognizable) to notice our habitual propensity to 

E rejudge the appearance of persons, in proportion to our 
novvledge of the energies nf their minds.*' From this na¬ 
tural (and generally expected) coincidence the lecturer con¬ 
cluded with intimating the necessity, “ where Nature has 
been less bountiful of external accomplishmetgjtfhan might 
be desired, of the culture of mind, 'and of recourse to all 
the aids and advantages derivable from art and science, 
with tenfold ardour and perseverance.” 

Having thus discussed the advantages derivable from an 
inti’Tiatc acquaintance with the powers of articulate sound 
and of gesture, as tdaptrible to the various modificatiuns of 
passion, Mi. W. aU'anoed more fully invo his subject, and 
proceeded to elucidate tlie different characters of Expres¬ 
sion ; at the roinmencement of which elucidation he de¬ 
livered a needful (and to us in some measure a novel) defi¬ 
nition of the distiuetion between reading and oratory. In 
rclaiiun to Expression and Feeling,” said he, “ an orator 
insy occasionally appear in four distinct situations. First, 
He may be the Actor or Imitator; secondly, the Dcscriber ; 
thirdly, the Narrator; and lastly, whether imitated, de- 
scribcil, or narrated by an author, he may be the Reader of 
a circumstance : so that one and the same individual pas¬ 
sion may assume six diflarent forms or modes of expres¬ 
sion.” This principle the lecturer ably enforced by his 
manner of nciting the inspired Ode of Collins on the Pas¬ 
sions; in comnientitig upon which he displayed consider-i 
able critical acumen, while he elucidated the reference it 
bore to some of his own leading positions. He extolled in 
strong language the vivid and unequivocal delineations of 
cliaracicr exhibited by the poet. In every picture of pas¬ 
sion (said Mr. Wright) there||,presented, the prominent 
and peculiar features of each are so faithfully preserved, that 
the action dimost appears present to the mind. The sloth- 
iike caution of Fear, the pride and impetuosity of Anger, 
and the long incoherent pause of Despair, arc exemplified 
by the hand of a master: and the sweetly-flowing numbers 
of Hope, moving like the * golden hinges ’ of Milton, 
are interrupted with almost unequalled force of contrast by 
the loud ravings and boisterous exultation of Revenge. 

“ The exordium of this ode,” contiijued the lecturer, 
invests the speaker with the character of p'escriber. Care 
therefore should be taken to avoid an actual mitatim of the 
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p^slons therein del'me^^ed: it wouid be departing from the 
intention of the Ode. It is required only that the student 
should hear in mind^ while he echoes the sense, that the 
expression of hU voice and gesture is for the ipformation 
only of the auditor: consequently his whole deportment 
should assume the air of communication, li' the repeater 
be only a reader, then his relation to the origina) action will 
be more rcmqte; He will not he supposed to have seen the 
circiinistanH^f consequentiv his expression of the passion 
should be proportionably less .animated. Yet, although 
‘ the page prescribed ’ before him must, in some measure, 
restrain the manner of the reader, it becomes him to infu.-<e 
a resemblance of character into his delivery; otherwise the 
whole will be blended into one uniform, monotonous ex¬ 
pression of tranquillity. 

“ In reading, the signs of passion are not so forcibly ex¬ 
pressive as ill repealing from memory; and for reasons ap' 
pearing perfect))' analogous to nature. A reader cannot be 
supposea to know what turn of thought an author may 
have taken, until he has actually rounded his period. He is 
only in possession of the growth of idea, or, in other lan¬ 
guage, of the meaning of such portions of words, forming 
parts of a period, as through the medium of the auditory 
organ m.ty be clearly conveyed to the mind. Now, when 
we consider the nature of some ofWiese portions, and the 
aptitude of the mind to receive impression of completion 
however false in point of logical accuracy, we shall be more 
fully convinced of the propriety of what is now advanced ; 
viz. that it is highly requisite for the reader to restrain his 
feelings. For as a written theme,” continued Mr.W, " as 
opposed to oratory, is produced by more deliberate acts of 
the mind; so should reading, as opposed to the higher 
branches of elocution in the various modes of utterance, 
bear no more than suitable j)roponions of energy and pa¬ 
thos.” ♦ « 

From these and subsequent observations the lecturer de¬ 
monstrated, that, as in narrating the proltahle motives of a 
transaction, description of the act would be irrelevant; so, 
in tiescribing the apparent feeling of the actor in such trans¬ 
action, it would not be decent for the orator to assume his 
attitude or supposed gesture. 

** The peculiar properties,” resumed the lecturer in his 
seventh discourse, ** of Narration, Description, and Imita¬ 
tion, and their relalion to each other, being recognized, will 

ascertain the distinct characters of 
[ig, then, this Expression into two 

grand 
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grand classes, Dramatic and Oratorical, Mr. W. proceeded 
to maintain the propriety of this division, and to interest 
his hearers by a wide range of citation from our critical, 
metapdiysical, and dramatic writers. Nor did the annals ox 
senatorial eloquence pass unheeded, enriched as the page 
has been by the stupendous talents of a Chatham,—astalei> 
man and orator whose luminous and capacious intellect, 
ardently employed in tlie cause of truth and humanity, has 
left so decided a claim on the admiration andyrratitude of 
his couhtr 3 rmen. ^ 

Wc should not however overlook the observa'ions of the 
lecturer which immediately preceded these examples, inas> 
much as they are explanatory of his system, and were in 
substance nearly as follows : [ am aware,** he said, 

that as the Drama represents ^ the very age and body of 
the lime, its form and pressure,* all the passions may l>e 
called dramatic; but as some of them only arc oratorical, 
and the rest purely dramatic, it appears requisite to distri* 
bute them into the two classes 1 have adopted. By dra¬ 
matic passion T mean selflsh,—and by oratorical, I wish to 
be understood, social feeling. Man is urged into action 
by selfish and social feelings. If the one be necessary to 
his individual preservation, the other may be considered re¬ 
quisite to engage him into vigorous and laborious services 
to his friends, his country, and his whole species. Com¬ 
passion will engage hinf^ succour the distressed, even with 
his private loss or danger; an abhorrence of the unjust, 
and commiseration with the injured, a sense of virtue and 
honour, can make us despise labour, expense, wounds, and 
even death* What is properly understood by social feeruig 
constitutes the genuine principle of tiue, unsophisticated 
oratory. ‘ Social feeling,* says Dr. Hutcheson, ‘ is fixed 
humanity; it is such a desire of the good of all to whom 
our influence can extend, as uniformly excites us to every 
act of beneficence, and makes m careful of informing our¬ 
selves rightly concerning (he trMst methods of promoting 
their interests.* 1'hat social appeals are oratorical, and that 
an unqualified effusion of pride is not oratorical, no one 
would doubt who saw them exemplified: an audience 
would hardly be influehced in favour of a speaker who dis¬ 
played before them the selfish passion of hatred, as actuat¬ 
ing his own mind. At the same time, could we listen to the 
detail of the accumulated crimes of Piso, as enumerated 
and denounced by Cicero, we should join with the orator, 
;ind participate in his feeling. ■ * , 

Ftout what has been advanced, it may ^oadily umkr- 

' ^ atood. 
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«tood| that when I speak of dramattc and oratorical pas¬ 
sions, the vnlgaf sk:nsi|^km hf the tertn * theatrical * bears 
no rehrtiOn to -Ttiis «et*€|>tation«^ to imply 

an «fca of tjenswt^' W i opinion with Mr. Walker, 
i^dhat it b a stale trkk to depreciate what hromi indolence, 
-drant of taste, 4r othiir ki£a))acity,.onrselves cannot attain; 

■ 80 that, m ihimy instances, calling a spirited and eiBcient 
pronuncikioh and delivery theatrical, is but an krtful me* 
thod of dbSsing over or excusing our oWn inability of 
speaking becoming force and energy/* 

f^or onr own parts, we are inclined to think that those 
persons who apply the term to whatever appears to them 
forced, or out ot character^ have the same narrow notion of 
acting with F^rtridge, at the representation of Hamlet. He 
thought the innocent-faced ” man who performed Clau- 
dius'the best actor: “ for (said he) Mr. Garrick does oiify 
just a^ I or any body else would do in his situation :—but 
the king tor my mt^ey; he speaks all his words distinctly, 
and bsllr as loud again as t’other, jill the world may see he 
is m aekfry* 

** If the man who addresses an assembly,” continued 
Mr.Wtigto, “ imitate passion when he fshouid only de¬ 
scribe it, Of describe when he should but narrate, borrowing 
a phrtstf from the theatre, I would certainly c^ll him ‘ the 
mtta* actor;* because his efforti^nd manner carry with 
them the air of iSction< 

«;Shotild the word ‘theatrical* be employed ,1'^ signify 
' ‘ a disaknulAtion of real sentiments, or I'he.'^^talion of 
adopting the opinions and language of then may 

the term he forcible and correct; but I am incHned to be¬ 
lieve that few who,have employed it (any mtn-e than Mr. 
-Walpole, who had cause to remembcF applying it to Lord 
Chatham,) have intended to convey^by it other than a cen** 
Sure and reproach/* It is certainly extmmely inconsiderate, 
if not ungeneroui, to con||pnd under onfc term the clumsy 
caricature of an affected s^akdr, with the, chaste delivery 
at^ aetuiate delineation of nature, sought and so justly ad- 


I B 9 1 iss ■ s II Hf 


QiJiA: 




Adhering, with some dtSviaiions and refinements, to the 
syatiuM fornnsrly promulgated by AarotkWill,‘Mr. Wright 
commented with considerable discrimkxauon and'success on 
the various examples produced by him! If^ese ii would be 
usele^ merely to enumerate; and to db incite Vould be in- 
£Pfh|Mlibl|t^)«lHth the bounds prescribed u« t they occupied 
s ^ iucocedmg lecture. We shall 

the 
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the oratorical character. ** m th^ anthpHty 

of a public speaker shoitld' he Ijw pr c^ dhtgr«!ter of ex¬ 
pression. However we to. doubt the sin¬ 
cerity of straiifera» the iotenttoli^f can nei'erbo. 

disputed. An oratdr» ilieny whose .character has not 
been irreprpachihlei whose ahilhy has proved, a^u 
whose mond pi^ci||le itas been displayed %. active social 
love, may undoahtedly assume ^ Mithority'pf a parent, 
and en,f(w:e every potion of bis mind with ^ earnestness 
of a father prescnbtng salutary rules for the conduct and 
govemnieni his children.” 

Having ^dwu how the coui||pnance any^^ice are affect¬ 
ed in expeessUigsofne of the pimcipal passiohs, Mr.Wright 
proceeds, in bis eighth lecture, to speak of the mechanical 
means through which the various alterations of appearance 
and sound may be accomplished. ' 

** Taking it as already granted, that when the body ts dis¬ 
posed to the appearance of anv one ps^sion, by a mechani¬ 
cal effTort of the will the mind oecomessensiblpof alteration, 
and feels fbp particular passionthe lecturer enforced, 
as indispensably necessary, a ready and familiar acquaint¬ 
ance with the .^various circumstances of countenance and 
^sture, connected with the passions and thidri'modtffca- 
tions; advising, at t^^unne rime, a frequent recurrence 
to the inijfirat, and a djmparison, by the student, of the 
faithful; <hppj^ipt of nis look with his actual feelings. 
Much sadfi|ptage he conceived attainableTrom an acquaint¬ 
ance wttli writings of Sterne; wlmse readers indeed 

may, m almost fancy tliemselves intent on a masterly 

painting, r^tier than on a printed page. 

The instrumental powers of voice next engaged the at¬ 
tention of the keturer; upon which he noticed at consider¬ 
able length the beA means of rendering them flexible,' so¬ 
norous, strong^, melodi^, a^, swelling. ** 1 lie voice,” 
observedihe^ like everp^ihW faculty of the body, may 
be imfHOved ny exercise* 'l^is too, like the 

sight and other organic powers, niay be so exerted as to 
destroy rather than strengiheo it. Every one in fiimiliar 
conversation tnay.he said to have a key nok, .one which he 
more ordinarily, i&ploys than my m his compass. This 
sound shotild improved 4>y repeated exertion, being care¬ 
ful to n)d£e the tone as sonorous as possible. This, with 
the assistance occasionally of a musical , instrument, .while 
pronouncing any given pasasgetin a will be|bund 

of considerable'service, i ^o JUio- 

rougbiy practised; a themesbowd v^lch 
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the modulation does not vary: this, and an accurate observ¬ 
ance of the proper io/lexion, should be studied carefully be¬ 
fore any further aitefnpt is made^ This being sufficiently prac¬ 
tised, it be said that one octave of the student’s voice is 
tune. The same course should be pursued one note 
Ihigber, with a like observance of inflexion ; and so on till 
the whole is practised upwards. 'The lower or under voices 
should then be proceeded with, using the same,inflexions 
till completed. 

1 o express our common ideas, we mtdte use, then, of 
that key from which we tune our whole compass. This is 
the key in wd^ch our voke is susceptible of the greatest 
variety of mturofation. lins on this that all our efforts to 
improve the voice should be directed. 

“ The situation,” the lecturer continued, ** of a public 
speaker, wph relation to his audience, as regards compass 
and variety of voice, is one exacting the nicest art and dis¬ 
crimination. He v^uld wish to address a whole assembly 
with as mttch apparent ease to himself, and pleasure to his 
audience^ , as though it were composed but of one person. 

“ A public speaker, in addressing himself to his auditory, 
who meet either to be informed or amused, should adopt, 
to convey fats sentiments, his ordinary and familiar tone of 
voice. He should endeavour to be beard in this familiar 
tone and'facility of utterance by tfae most ditrtant person, 
without offending the caf of the closest: in til word, a pub¬ 
lic speakei* should be solicitous that the tontahf bis voice 
should be sufficiently audible, distinct, and ntHtntal, to every 
person in the whole assembly.” 

To attain these important objects the leetnfer afforded 
many practical rules, to offer any abridgement of which 
would be doing them injustice: dismissing,^ then, the sub¬ 
ject, be passed on to consider the ‘‘ Genera of. Causes,” the 
distribution of which into ^monstrative, J^liberative, and 
Judicial, is said to have bUn inyl^nted by Aristotle. The 
definitions Xnd elucidations of these geueta occupied the 
remainder of the eighth lecture. 

A mixed assembly, a concourse of ni^n, women, and 
children, are not insusceptible to logical induction, nr to 
the effect occasioned by ihe beauties of^rbetoflca! refine* 
xnent; to excite their attention to just notions and feelings, 
to stimulate the actions of their wills, demand the whole 
strength of orat(>fy. Particular assemblies may be more 
4 }i^t]|f)f||/flssemblies wt? meognixe in the oratory 
oK Senate, f^omier accords with that 

gem# ancients Judicial 5 controversy arising; 

\ from 



from what is past, and contetdng certam or 

not, according to the letter and spirit of the law. 1 no lat¬ 
ter is said to Dclong peculiarly to the iJetiheratrve gemu: 
but, connected with the senate, the ol^ect of this genus 
being to contend i^r new decrees of stafe^ it mutt appepr 
that the Judkftal alsO is inseparable from cercakt objects of 
senatorial etcKpience. ^ - 

^‘The Demonstrative, by which the ancimtl'understood 
'commendation and censure,* can hardly perhaps be called 
a genus : connected, however, with the Deliberative or the 
Judicial, the talent of praising or dispraising must add coti- 
sider^le Strength and imppitpice to and 

also assist towards conviction. As virtue wd authority is 
to orator}' in general, so is the demonstrative to a judicial 
or deliberative cause in particular.” 

The ninth and concluding lecture consistethchiefly of a 
peroration of the present and former courses. Of the pro¬ 
gress of both we have endeavoured to give the readier a suc¬ 
cinct account. In conclusion, Mr. Wright deltvered a high 
and, we cordially believe, a merited eulogtum on the Society 
whose members he had addressed; from whom the lecturer 
gratefully acknowledged to have received much liberal in¬ 
dulgence and attention; congratulating the Society on iheit 
happiness in possessing a President who had fostered it in 
its earliest, mtancy, and whose learning, talents, and ame-' 
nity of ^baiKler would be honourable to any as^ciatbn. 

G><X>X.OCIC!Al. SOCIETY. 

-t ^ , 

At a imping of this Society on January 1, 1813, (the 
President in the chair,) the reading of Mr. Philip's paper 
“ on the Veins of Cornwall” was concluded. 

The metalliferous veins of the Ilerland and Dranuack 
mines run E by N and W by S, and the cross courses run 
N by W aii4';‘S by E. Jbe#pck or country which they 
traverse is sebitat, in some places so' hard as to require being 
blasted. The width of most of the, metalliferous veins 
varies from two inches to six inches i whenever exceeding 
this latter mea^e, they have been fomtd soon after to 
divide and pass away in mere strings. A contre or oblique 
vein traverses mines in. a direbtitm W by N and E 

by S, varying iii width from t>ne to three feet. Near the 
surface it was found to abound in blende, a^nd iron pyrites, 
but lower down alforded large q^uanu||», of .coppi^r ore. 
Whenever it intersected metjulilerw^V^|V the place 
of junction formed one^tode for aboi^ ^iifatlsfeiii^ in 
length and three or four in widtti. Tne cl^!Bre wall heaved 

K2 by 
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by tlie cips$ co«t$^s, aiid these latter at the place of inters' 
section are Uj be not only enlarged, but impregnated 
with ore. The .contents of the cross courses are clay, 
quartz, or a mixture of both. It was in one of these cross 
at tlie place of its junciion with otic of these tne- 
talUfetoua veins, that the celebrated deposit of silver was 
found mingled with galena, with iiun pyrites, with bismuth, 
cobalt, and wnlkam : and these substances wire also 
found in those parts of the vein adjacent to the cross 
course. ... 

Hutl Alfred is in immediate contact with the mines just 
mentioned, ..an ,4 at present, one of the richest and most 
profitable copper mines that (ftjrinvall can boast of. 1 ’lie 
^eat deposit of ore is contained in a contre from 9 to 24 
feet wide, which is considered as the continuation of that 
in Herlandanine. The contre traverses a regular east and 
west vein ; and it is rcniarkable that the ore, abundant as it 
is, has hitherto been found only in one mass at the depth of 
117 fathoms, at the point of junction of the contre and of 
the veiti^ giving off a branch 110 fathoms in length, along 
the eastern pait of the same vein. 

Another singular circumstance in this mine is, that one 
of the cross courses is heaved and intersected by an E and 
W vein. 

Since the beginning of 1801, there have been sold about 
45,00Q tons of copper ore, the .produce of Huel Allred, for 
the sum of almut 350,000(, of which the profit divided 
among the adventurers has amounted to about 120 , 000 /. 

January 15lh. (The President in the chiutr.) A paper 
by Wm. Conybeare, Esq. M. G. S. “ On the Origin of a 
remarkable Class of Organic Impressions occurring in No¬ 
dules of Flint,'* was rea^. 

This paper, which is chiefly occupic(M>y detailed explana¬ 
tions of the drawings by wych it is accompanied, relates to 
a class of substances thus'fliaractcrized by Mr. Parkinson, 
in the second volume of hit work on Organic Uomains ; 

Small round compressed bodies not exceeding the 
eighth of an inch in their longest diameter, and horizontally 
disposed, are connected by processes nearly of the fineness 
of a hair, which pats from diflereut parts of each of these 
bodies, and are attached to the surrounding ones; the 
whole.of these bodies being thus held in connexion,** p, 75 . 

•'Mtf Jpaf^napn conjectures that the formation of these 
hat'lpi^ciUlWe wmk of some polype^ similar to those 
by ^ dbSiBgbnzoophytes have been constructed, and 

ibw among fossil corals of unknown 
,/, ■ ' genera. 
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genera. He observes however at ihie aiRie ,ti^^ tliat bis 
reason for. this arrangement is cmty a Vjery.^ight analogy, 
as the objects in question dilTer materwly fioiti ..every 
known zoophyte recnjnt or foisil, 

Mr. Coityheare. having been so fortunate as to obtM^ 
several speohntns of tms fossil in a mucb'better'state of 
preservation than usual, shows clearly that they occur .be« 
tween the bM>ny plates of a large bivalve shelly the ostreo- 
pennite of Walch; ana, in a similar situation, fir fragments 
of a striated shell, one of the patellites ol Da Costa, which 
more probably, however, bebngs to the genus'Or^rea. 
Similar substances have also been observed ou the suriace 
of a cast of the Ekhiniis. The matter of wMch these bodies 
are composed is flint n and they are supposed by Mr, Cony- 
bearc to be casts of the cells of some niinute parasitical 
insect inhabiting the substance of the shells of certain 
species of • the testaceous Mulluscse, and probably deriving 
hence its nutriment either in whole or in part. 

The Anniversary Meeting of the Socieiy for the election 
of Officers, ^c. vvas held on Friday, the 5th of F{d>ruaryf 
when the following im;nibers were elected:, 

OPFICEflS. 

President, 

The,Hon. Henry-Grey Bennet, M.P, F.E«5* 
Vice-Presidents. 

Sir Abraham Hume, Bart. M Pt F.R^ and L.S. 

RoberiiFerguson, Esq. F.R.S. J 

Sir Hehry/Englefield, Bart. F.R. and'L.S. 

John MacCulfoch, M.D. F.L.S. 

Treasurers, 

William Hasledine Pepys, Esq. F;H«S, ; 

Samuel Woods, Es(|^- 

iSecreii^rfes. 

Leonard Homer, Esq. f Arthur Aikiii| Esq* 

Foreign Secretary. 

&muel Solly, £sq« 

COUSdl.. 

The Councit consists of the above Officers t^ SnCthty^ 
and of twelve other Ordinary Metnharft, - 

Th Ordimary Meters 

Alexander Apsley, . {AdvoMNl ^ 

a £ 3 ‘ WUliaov 



Williaiiil F.H<S. 

J. 0* F<R< 

ftod 1««S* •^%>^'.’- >■ 

Bamuei Dairis, 

Franck^ Mw£)» 

Gi, B. OTe«'noi^j»5 £9i|, F.H^ 
and L>S> 


IfB .Sode^. 

James Laird, M.D. 

JaAiea Parkinson, Escr* 
SmittHkon Tennant, Esq>. 

» r.S*9s 

Heh.Waj^urt<i!i,E8q.F.E.S; 
Wm, Hyde Wol1aaton,M.D. 
Sec, R.S. 

Keeper of the Museum UndWhtughtsmm, 

Mr, lipomas Webfter; 

Feb. Id^h. The Pmtdent in the chaiirw John Bostock, 
M.D. and Th<^as Stewart Trail, M«D« of Limf»ool, were 
, elected members of iWSociety. 

A paper hy John Taylor, Esq^ M.O.S. on tbe-'GEiconoo 
nay of the Mines of Cornwall and Devon was read. 

^e subjects treated of in this paper are : 

1. Tile nature of thp agreements between the owner of 
the soil and the mine adventurers. 

«♦ TheurnknigenieMs between the partners or adventurers 
t^hemaelvesi ana the system of control and management 
appointed by them. 

zii. The mode of employing and paying the miners and 
workmen, in use among the agents of the principal con*^ 

IV. The purchase of materials for carryin^bib'the under¬ 
taking 

y. The sale of. the ores from the mine adrentneers to 
the smelting cpmpatiies. 

1. The regulations of the stannary only to 

mines of tin : hence the search after and working hides of 
copper, lead, and other metals, is left open to such condi¬ 
tions as the adventurers and the lord of the soil can mu¬ 
tually agree upon. In general the lord, grants a lease for 
twenty-one years, determine^e, however, at any time, on 
his part, if the mine should ibot be effectually worked. In 
return he requires a certain proportion, varying according 
to circumstanqes. &om an eighth to a thirty-second part 
of the ore, to be delivered to him on the mine in a mer¬ 
chantable state. Of its value in money. He stipulates for 
a power of inspectii^ the worits at all tixnea,rAnd binds the 
adventurers to mountain and have at any determination of 
tMr grant all *tbe shafts, adits, and kvias^rfect, and in 
gbou j^idiupi) to tunbering. 

; 2,. The advepturers divide the whole concern into sixty- 
IcM^s^aiia, bhare amOog tl^emselves, and those 

vaxioua pro{^ At 
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the.end of every two or three monllw t g«imi meeting 
the adventurers is summoned, a statement ctf the acGOunts 
is laid behure them, and the profit ti^loia Ujdtaivibuted to 
each according to the amotmt of his.sltares^ 

The gehet^detwi of management is ustra% defeeiiiM 
to one person^ amler whom ate subordinate superititenaatnt 
railed captaii^, eeWeted from among the working miners 
for iheir skiU and eharactet*. 

3. The work of^ithe mines, botHon the 3011^*6 and below 
ground, is almost universally contracted fisr'|jy the piece, 
at a kind of public auction held at the end of every two 
months, an accurate survey and measuremeut.of the whole 
being previously taken by the captains, llie lowest bidder' 
h.is ibet^Si'l; and in order to execute it, he associates to 
himself from one to eleven men, women, or children, ac¬ 
cording to the nature of the work. An account is then 
openea between the principal captain and the contractor, 
in which this latter is credited with .all the toOb, candles, 
gunpowder, ami subsistence money ri^uired by him and bit 
gang during the term ; at the end of which iha tools and 
articles not used are returned ; the account it Indanie^d, and 
the gain or loss upon the contract is deClaii^ to the pr¬ 
ions interested, 

4. if mktmals for the use of the mine are purchased 
from ihosd nolders of shares who deal in the articles 
wanted (as is not unusual), great vigilance is required in 
the other proportions to check the natural temptations to 
charge exorbitant prices, and to encourage a wasteful con¬ 
sumption. 

5. The smelting cotnpmies for copper have seldom any 

share of the mines. There are about fifteen copper com¬ 
panies, all of which have agents and assay officers in Corn¬ 
wall, though the smelling itself is carrira on at Swansey* 
A weekly meeting is advertised to be held at some place 
near the principal minesj where the ores on hand, allotted 
into suitable parcels (the produce of one mine being care¬ 
fully kept separate from that of another),^ oflered for sale. 
Previous to the day of sale, the persons intending to pur¬ 
chase attend at the mines for the puriiose of taking sam¬ 
ples, which are immediately put into the hands of the assay 
masters. Ktie agents for the smelting compsmies being 
thus furnished with the requisite information, attend at the 
meeting, and each hands up to the chatej^ a pole or 
ticket, containing the price per ton whibh<^be|8 difl^wed to 
give. The chairman then reads aloud o^s, 

and the highest is declared the purdhaaef. ‘ ' '' ' 

# k 4 , ■* 
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EMfUr^h InslUiite, 

kblKSURGH INSTITUTE. 

At a general meeting nf (he members uf this Institution, 
OB Tuesday, Fet«T 4 ar)^ 2, fur hearing #oi!Bfnunkrations on 
Sheets connected whh science, Iiteratufe, and the arts, 
Dr. Mdlar in the chair, the following papew were received: 

1. Account of a new method of ascertaining the quantity 
of spiniuous liquors by proposed as a substitute for 

measurement j—commuoicated % Mrs* Lovi* 

Tlic patent acroinetrical beads were invented by Mrs. 
Lovi* the patentee, some years ago. They consist of small 
hollow glass balls, with short steins, blown of different spe¬ 
cific gravities, from 800 to 1800, and corresponding to the 
even numbers SOO, 802, 804, &c. each bead having the 
specific gravity it denotes engraven on the upper part of its 
surface."^ Those used for spirituous liquors are 30 in num¬ 
ber, and extend froi^ S90 to 948. In using them, a 
small quwtity of the liquid, whose specific gravity is to be 
ascertained, is put into a phial, and several beads are suc¬ 
cessively immersed in it, til) one is found that remains 
suspended be1o\v' the surface of the liquid, wiihout sinking 
to the bottom. I'hc number on this bead indicates the 
spcr fic p ravHy of the liquid. A thermometer accompanic? 
tlW'bfciu!*, for taking the lempcralnre of the liqj;Tid j and the 
correction necessarv to be made when this exceeds or falls 
below 60=,- ihe standard temperature, is exhibited by a 
sliding rule , * . 

licse beads exhibit the specific gravity of liquids much 
more covreciiy than the common hydrometers do, and 
they are not'liable to go out of order. Except breaking, 
they are not exposed to any accident that can in the least 
d'giee impair their accuracy; whereas it is well known 
that the common metalilc hydrometer is injured by the 
clteir cal action ot the air, and the fiiiids it is used to mea¬ 
sure } has ris bulk diminished by a partial depression of its 
siirlace, or its weight increased by admitting portions of 
the liquid into its inside; and, even in its most perfect 
state, is aai instrument upon which little dependence can ba 
placed. I , 

The specific gravity of spirits being deteiilitintd with fa¬ 
cility by the beads, ihe quantity in gallons, or measures of 
any other denomination, inay be found by weight w'ith the 
utmost .certainty. For, since the weight of-a cubic foot of 
watenj and, the nuthber of cubic inches in a w-ine gallon, 
have been -casefuJiy ascerisdnedi the specific gravity of any 
othp liquid wjiH tiwble us to ascertain the weiglu of a wine 
‘ ^ ▼ gallon 
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gallon of that liquid; and, iti the same way* the weig^t.of 
any larger quantity may be found. On the other hand, 
the weight and spCrfic gravity being given, if is equally 
easy to find the .number of gallons. Such a method would 
evidently be less ctnvenient than measurement, when a|^ 
plied to small quantities of liquor; but, oft a laige scale, it 
would certainly be fonnd greatly preferable. A cask hold¬ 
ing 180 galbns, for instance, when filled with a 5-galloii 
measure, accofdiitg to the present j^acticc of iquHl-dealers, 
requires 36 distinct manipulations, each of which ought 
to be conducted with considerable care and attention. But 
such a cask might be filled with equal accuracy, and less 
labour, and in a much shorter time, by weighing the cash, 
first when empty, and afterwards w^hen full; the difference 
of these weights would of course be the weight of the spi- 
lits, from which the bulk or measured quantity might be 
obtained, as already stated. Such the method proposed. 
It has been already put in practice by a few individuals, and 
would probably have been generally adopted, had it not in¬ 
volved calculations too laborious for practical men,—a dis¬ 
advantage which the correct and ample tables Mrs. Lovi 
has now in the press will completely obviate. 

It has already been stated, that this method is more ex¬ 
peditious than common measurement, and it may be added 
th:ii it is mdre ceconomical; as, by substituting one opera- 
linu for a great number, it avoids the waste occasioned by 
the frequent mechanical agitation of the spirits, and the 
loss that constantly attends a scries of small operations. 
Superior accwraicy, however, will be found to be its greatest 
recommendation. This it owes to several circumstances: 
1. Because measures are sddom made with the same ac¬ 
curacy as weights.; 2, Because they have their capacities 
changed by variations of temperature, or by accidents, and 
are mucli more acted upon by air and moisture; and lastly. 
Because they do noi show excess ‘r deficiency in the quan¬ 
tity of the substance measured, wah o much precision. 

2. Account of an iiiqirn'-d crane, invented by Mr, Kerr, 
mathematical instiument maker. 

The base of this machine rcots upon cones, by which the 
horizontal mistion is effected; and the arm is lengthened 
or shortened by a peculiar contrivance, of which it would 
he difficult to convey an adequate idea without a diagram, 
I'his improvement obviates ilie difficulties which have long 
been experienced in the use of cfancs, *Wilh its assistance, 
a weight may be laid down, with the greatest accuracy, on 
any point witlan the area of' the cirtfe described by the 
♦ * extremity 
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extrmUf of tlw boiui}, luce^^ing where the machinery 
•tands. bo used with Bmcb advantage in loading 

mr utiioadiiig as.it n^ver interferes with their rigging* 
Xt may be also ei^iemely oeeFoI iit boiUing^ where it is 
<^en n^essarf to piaee large stoii^ oil partieoUr spots, 
wbicli is very dil^lt to accomplish wtllt cranes on the 
common construction. Th^ whole apparatus is extremely 
simple, and attended with little expense* A model of this 
improved crane was exhibited in presence of the meeting. 

3. Notice respecting some Experiments on Alcohol. By 
Mr. Hutton. 

For the eontents of this rK}tice, see Mr. Hntton's paptHt 
inserted at length in the present number, p. 130« 


XXIV* J^telligence and Miscellaneous Articies* 

Aiii'lFICIAL COLD. 

Thr me^od employed by Professor Lesslie to produce 
intense cold'^ by placing water over an open vessel contain-^ 
ing sulphuric acia, and subjecting both, under the receiver 
of a poweifu! air-pump, to quick exhaustion,, is already 
known to the public^' The rapid vaporization from the 
water quickly lowers the temperature of the rad^e, which 
is ultimately convened into ice. By investing thi! bulb of 
a mercurial thermometer with a thin coat of ice, and sub¬ 
jecting this to exhaustion over sulphuric acid, the Professor 
has also succeeded in freezing the mercury. 

By a communication from Dr. Marcet to Mr. Nichol¬ 
son * we learn that that gentleman has ejected the conge¬ 
lation of mercuT)^ by simply substituting the evaporation of 
ether for that ot water under the receiver of an air-pump. 
For convenience, the graduated stem of the thermometer 
should pass through a collar of leather in the plate that co¬ 
vers the receiver.’ The bulb (which should descend a few 
inches into the receiver) wrapped in a little cotton wool, or 
in a little bag of fibe fleecy hosiery, being dipped in ether, 
the plate is then pla^ oyer the recover, which is exhausted 
as quickljy as possible. In two or three i>iti|||es the tem¬ 
perature » reduced to about 43* below o, wh^the mercury 
rapidly sinks and it speedily congealed.. Tbis experiment 
succeeds wbet^r sulphuric acid be inclosed in the receiver 
or e^pet^ly the temperature of the apartment 

» more certain when the acid is 
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present* 



Dt. Wollaston's Chryophami^-^^gm from Starch. iS$ 

present. When the surrounding teMptiMure |i un£|Voui'* 
able, the success of the experiment ent^ h«^aci1itated by 
first dippii^ the clothed bulb in water, ‘«nd; alihe freeamg 
this hy meant oi fhe fir punt|>» pouring a fiewdrops of ether 
upon it, and agaiii'e^oiing it to CxhmtkMnt 

Jn atiother ptit of the present ntttnber will be found aia 
interesting notice by Mr. Httitoti of Edinburgh respecting 
some experiments on aicObol, effected by of artificial 
cold. The author, in givbg bis reihits, has been silent re¬ 
specting the method employed for redticiiig the bimper^ 
of the alcohol $ but Dr. Marcet's process, described above, 
wmild certainly answer the purpose. Indeed inany new 
results, obtained by means of thiS' powerful ag«H, may be 
speedily expected. 

DR. Wollaston’s cHRTOPHOBirs. 

In a pa{%r read some weeks ago befqre the Royal Society, 
Dr. Wollaston describes a new instilment, to which he has 
given the above name. It consists of a tube, terminated at 
each end by a ball, and bent like the letter U, having one 
of these half full of water, the other empty, and the whole 
exhausted of air. If the empty ball be plunged into a mix¬ 
ture of salt and snow, the water in4he other ball will be 
frozen in i| few mihbtes, though several inches, or even 
some feet, distant from the cold mixture. 

In the communication alluded to in the preceding notice. 
Dr. Marcet states, that, by a process similar to that de¬ 
scribed for the congelation of merenry, the water in Dr. 
Wollaston's instrument maybe frozen without any cooling 
mixture in less than a minute, and with a pump of very 
moderate poa^. * 

SUGAR FROM STARCH. 

In the preceding volume of the Philosophical Magazine 
Rome account was given of this process, the discovery of 
M. Kirchoff of the academy of Petersburgh. M. KircbofiT 
employs sulphuric acid, one part diluted with 300 parts of 
water, which is made to boil in a weU-Unhed co^iper vessel* 
Starch too parts, mixed wldi 200 parts of water and passed 
through a siefc, is then gradualty^and in . small quantities 
mixed with tl^dioiling dilut^ acid; and idle w'hoie is kept 
in a state of ebullition l^or 36 hours, water being added for 
what is evaporated: some powdered charcoal is then, added, 
and, lastly, chalk sufficient to saturate ^ a<^. l£ Is 
filtered through a cloth, and aflerWar^ 
to the state of a syrup, and xt aside ^oy.l4^'^aHusatinn, 
which takes place in three or fbur days^" • 

* M. Vpgd 



iS§ Sawing Cmt Ifm it Carpenter*s Saw, 

M. leppated M. KifchofF'« experiment *, using 

parin nfudf^rk *c«i to 100 of stareh. After clarifying, 
when eotd, with,?ehafcoBi anil chjdk, he evaporated nearly 
to a ayrop^ set It by to eool that mi>re^,of the sulphate of 
lime might fall^wn, decanted ofFUw^^llif Iu|uid, and then 
finished the evaporation* When he -a aijver basin in 
place of a tinned copper vessel (which i« acted m by the 
acid), the sugar was sweeter and whiter | but a leaden ves¬ 
sel was found to answer every purpose. From a mean of 
several experiments, staich ap{4ars to yield its own weight 
of syrup. The syrup mixed with yeast yielded carbonic 
acid by fermentation, and by distillation a notable quan¬ 
tity of alcohol. 

The fecula of potatoes, substituted for starch, gave also 
a very saccharine gummy syrup: the syrup of starch al¬ 
ways contains gum, the proportion of which varies accord¬ 
ing to the time of boiling and the quantity of acid employed. 
The gum, separated by means of alcohol, seemed fo no re¬ 
spect to differ from gum arabic, except in not forming mu¬ 
cous acid with nitric acid. 

Sugdf; of milk, which never ferments, acquired that pro¬ 
perty when treated w'ilh sulphuric acid, and yielded alcohol. 

Dr, Tuthill has also converted the fecula of potatoes into 
saccharine matterf* From impound of this fecula (the 
produce of 8| pounds of potatoes), treated with six pints 
of distilled water and |th of an ounce of common'sidphuric 
acid, and clarified with charcoal and chalk, he obtained 
pound of a crystalline mass resembling emmnon brown 
aiigar mixed with a little treacle; and from one pound of 
this mass he obtained by fermentation and distillatkni two 
ounces and five eighths by measure of dili^. alcohol, of 
such a gravity as (by calculation from Sir Charles Blagden's 
experiments) made the produce equal to 14 drams by mea¬ 
sure of proof spirit. 


SAWiKQ CAST laON WITH A CARPENTEJEt's SAW. 

M. Dufaud in a letter to M. d’Arcet, director of the iron¬ 
works at Moptaiatre, published in the eighty-second vo¬ 
lume ttHjiim. de Chm. announces that he hqsi succeeded in 
sawing cast iron, with a carpenter’s saw, all that is 

necessary to ensure its being sawn as easily ihd in (he same 
space of lime as dry wood, is that the iron be heated to a 
cl|t;ri^,rc*h For heating the iron a furnace is preferable to a 

. ^ '"l* ,<r 
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Healing Bmldmgi %' Sieam^ 1 &7 

throughout the mass. The ijjon should he so placed as to 
have a firm hearing every virhcre, exctfH «|h#i^ the saw is to 
pass, to prevent any part from being lorn. o|F hy the saw; 
and the iron shouH be cut htishly, using the whole length 
of the saw, the which sh'onl4he set. fine. By thia 

simple method n^tuily plates hut mill gudgeons, and even 
anvils, have been cut uhh great facility. When the piece 
to be cut is large,-two suavs should be employed, for the 
convenience of using and cooling them ah^nately: the 
saws receive little or no injury. This useful proems, though 
not generally known, is not new; several'years M. Pic¬ 
tet observed a workman saw a hot cast-iron pipe in the 
workshop of Mr. Paul of Geneva. 

On Saturday the 20th of February this useful process was 
tried ip the presence of several gentlemen at the iron foun¬ 
dry of Mr. Williams, in Waterford, and the success of tlie 
experiment was complete. I'he operation was repeated se¬ 
veral times, and always with facility. I'lie iron, as stated 
above, should be heated to a cherry red, and the saw need 
only be selected according to the tineness of the pieces into 
which the metal is to be cut. The operation is perfectly 
easy, and the saw remains uninjured* ■ 

t, 

beating buildings by STEAli. 

This bihteficial practice is every day coming into more 
general uilte. Not only are large manufactories, as cottou^ 
mills, now rendered comforlably warm in this manner, but 
churches and less extensive buildings. Some time ago a 
plan was presented by Mr. Robertson Buchannan, civil 
engineer, tp the magistrates of Aberdeen, for heating one 
of the churpj;^ in that city, (a Gothic building we believe,) 
which has smt^ been executed, and gives perfect satisfac¬ 
tion. The fuel is put to the boiler on Saturday evening, 
and is coiitinned till the congregation meets for the after¬ 
noon service on Sunday. At the end of January the steam 
heat brougM *he temperature of the place to or 48'", 
which w;m increased by the presence of the congregation 
about 4® or h^her. . The printing-office of the Glasgow 
Chronicle ha%ifor some’^fime been coiiif$)rtably and oecono- 
mically hcaU||: by Mr. Buchannan’s arrangement of tieam 
tubes. ■ ' 


A recent number of the Gazette de contains the 
following account of a remarkable recofyery |irGiri 
of poisonous mushrooms. A hoy teG jpc, jiving 

incautiously eaten some mushrwmt ^ picked 
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up m « woody wai aftnost iftnoodktaiy taken ill. He was 
conveyed to pair^ts in a dyit^ state, and, from certain 
circumstancei^foQt d^t elapsed, betbr^, lite was visited by a 
anedical piactM^j^er. , A sent for, 

be found the ^biid .^ tbe j^lj^ing If^te^jpoiintenance of a 
ghastly paknem iclWtt^'SsWeat oyer lhl^%|9dy; eyes open 
and 6xcd,e*lnbhing the opaque doim^onfy j belly flat and 
bardj theSpasmodically clot^y%o as to prevent ail 
food fronf^fhielttg swallowed ; the mmion of the heart 
scarcely pfey^ptible. D^r* Dufour immediately broke two of 
the front t«otBj ;iaknd administered through the aperture a 
mixture of sulphuric ether and syrup of Orange flowers: the 
body of the patient was then placed among the dried leaves 
of tansy, duktimara, jasquiama; and the belly w|^ robbed 
with oil of chamomile, camphor, alcohol, and at^onia, 
mixed up"tbgether: every thing was done with.-#^i«wr to 
heat thy patient. Tliis mode of treatment had tl^^destred 
succeas; the child, after swallowing about an niince of 
ether, adl thy same quantity of syrup, completely reco¬ 
vered. - 

M. A^atnder Kis, of Pest in Hungary* has recently in¬ 
vented an vtuiversal alphabet, or species of pasigraphy ap¬ 
plicable toalUlmguages. At a public exhibition before the 
members ofjlie various learned bodies at Peat, Kis 
made an ap^iyatkn of his invention to the prayer, 

which was read m Greek and English by a pettkii present, 
and tmmediatttly committed to w'riting with the hew alpha¬ 
bet, so as to be read with facility by every person present. 

Mr. Bakewcll will commence a Cours^f Geological 
Lectures in March at Willis's Rooms, 0lig*^$treet, St, 
James's; designed to illustrate the Geology md Mineralogy 
of England,,ynd pstirticularly intended to direct the atten¬ 
tion of lanllll propiietors to the neglected mtiieral treasures 
oh their own.estates. Mr. Bakeweli also intends shortly 
to jpuhlisb in one volume octavo a Work entided Outlines 
of Geology, #kh Observations on the Geology of England. 

I hhmmhimMI '* *3 , 

Metior^hgieal f)bservutiotis umae ut i^ipton from 
Ju.vmnj 17 %|FeAr«ary ll, i#|3; 

Jan* 17.—Cloudy and cold wind. SE. 

Jdn. 18.—'Clpudy and raw wind, S£. 

J0:>^jC|hid |nd cloudy; the range of the ihermo- 
imter^twb degrees, nor has it been for many 

Jan* 2 b.^^old^iidy day 5 wind £• The range of the 
fbermometer was pijdy d**. Jan, 
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viade af^Ck^ton, I $9 

Jon. 21.—Cold east wind and ek>fidf/foaie intenralaof 

star-light by night, afterwards a Uitte sad^fiidl. 

Jan. S3. —Cokfcfnd'cloiidy* , 

Jan. S3. —night. 

Jan. s4.^C^^0it in^ ' day } stormy 

wind from 

Jan. 25.—Q^^flthtemomlhg, 
easterly. \ 

Ja». 26 .—and snow.’ 

Jan. 27,—-Clondy, very high bammete|^ 

Jan. 26v<HiP^ir morning, sudden lnerel9i|l W i^gdness at 
times; fimi ctimson ana gold at sunset. WinarJ^. and 
calm I dear night. 

Jait. Clear morning, clouds of indislihct eharacter 
fo1]owf|i alterwardsby general cloudiness at ni^t. Wind £. 

JaA.!|jb^Ct)id, raw, cloudy, unpleasant day, aid damper 
thanh^lefto. SE—N. , 

Jan. ^.—Cloudy day, fair and star-light Wind 

N. and NE. ' ■: ' 

FeO. J,—Damp cloudy day, and very unpUfisantshowers 
of rain at ni^.. Wind N. 1,' 

Damp overcast day, with some sh^lMn about 
noon*/'Wind N—SE. 

Feb. 3.^Fine day, large elevated and 

almost cst^/o5/»‘a/tt5. Cloudy night. 

Fed. day, cumulus, cirrus, &c. honzon: 

developmentspf haze in the air; some rain, fair afternoon. 

Fe^. 5.--ii$oine rain ; fair afternoon. ■ , 

Fed. 6, —^Eair day, cirr 2 is varying towards dxfaeumulus 
above, loose flying along in~NW. wi^ l^low, af¬ 

terwards wintf'S W. 

Fed, 7.—Cenile showers in the morntn|'| a^erwards 
they were harder; the different modiflcatbmtIti different 
altitudes as nstlal. 

Fed. 8k*-4^oudy, misty, and windy, with' some small 
rain; w ind SSW—S. and very high by nighii: 

Ffi. 9.—\S^tndv; clouds of flimsy texture, in two or 
three differw^; altitudes ^'"hard thunder shower with high 
wind about t^ P.M. Wind westerly. ', 

Feb. to.—I^ne dity, various olettr night. 

Feb. 11 .—Eair day, crVrrw, and cumulus, 

with haze; between s^ and seven P.M. a lunar Aafo of 
about 46^ diameter; fld visible and d^siite eloud; >l^ro- 
meter 29'’ 28 and falling, thermna^^ lfl*^w^’ii^stciiyV 
Clapton, Feb. 12 , 181?. . 
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Days of 
Month. 

a£ 

V a 

J'S 

U s 

00 ^ 

1 

. 

u 

U.5P 

M 

■4 

Height 0^ 
tne Barom. 
Inches. 

AtS'-S 

III 

Q c» 

Weather, 

Jan. SI 

34 

^37 

S9 

30-40 

6 

Cloudy 

36 

36 

33 

28 

*38 

10 

Fair 

29 

33 

33 

^9 

•36 

10 

Cloudy 

30 

31 

35 

32 

•40 

5 

Cloudy 

31 

38 

45 

40 

•39 

0 

Cloudy 

Feb. 1 

40 

43 

37 

•21 

0 

Cloudy, 

3 

36* 

36 

36 

•90 

0 

Fo^ 

' ' 


49 

35 

•35 

10 

Fair 

4 

16 

49 

37 

•40 

12 

Foggy 

5 

34 

43 

36 

•10 

10 

Fair 

S 

40 

47 

37 

29*75 

16 

Fair 

7 

40 

47 

43 

•80 

10 

Showery 

8 

4rj 

49 

49 

•52 

24 

Showery 

• 9 

,40 

46 

37 

•50 

0 

Stomis with 

10 

35 

47 

36 

•82 

27 

FrWjj; [thundc 

11 

‘43 

48 

40 

30*00 

24 

Fair, 

IS 

46 

50 

42 

29-68 

15 

Stormy 

13 

45 

51 

43 

•20 

12 

Stormy 

14 

47 

50 

46 

•13 

0 

Rain 

15 

43 

51 

47 

•12 

10 

Stormy 

16 

40 

47 

43 

•45 

27 

Fair , 

17 

44 

52 

46 

•12 

0 

Rain 

18 

47 

S3 

50 

•50 

28 

Fair 

' 19 

46 

54 

51 

*70 

20 

Stormv 

SO 

51 

56 

47 

•82 

3% 

Fair ‘ 

SI 

4? 

56 

50 

•78 

27 

Cloudv 

Sfi 

51 

54 

46 

•85 , 

26 

Stormv 

' S3 

47 

47 

38 

•90-V ' 

0 

Raih ' 

34 

86 

a. 

47 

33 

30-04 

32 

Fmr 


7&^^|i^meter's height is taken at one o'clock. 
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XXV, Accmnt of the late Earthquake at the C^oficas*. 

HE earthquake which toqk place las| yew W the Ca- 
raccas, and laid waste the fine city ^)f that iiatue^^ besides 
a great many others In this rich and extensive province, has 
been but superficially described in the newspapers in which 
I have seen it iPentioned. The >extraordinary convulsion 
hao not (December 1812) as yet ceased; it ha«'already 
caused, and may still occasion, so many calamities, that it 
deserves to be more particularly laid before th^ ptlblic. 

On the 2eth of March 1812, at five o’clock in the after¬ 
noon, the first commotion took place. The air was calm, 
the heat excessive; nothing preceded or announced such 
a catastrophe. A shaking was first perceived, strong 
enough to set the bells of the churches a-ringing : ft lasted 
about six seconds, and was followed by an interval often 
or twelve seconds, during which the earth exhibited an un¬ 
dulation similar to the motion of the seairi ic^m * the 
crisis was then supposed to have passed ; but ,tomediately 
extraordinary subterraneous noises were heard, thd electrical 
discharges infinitely stronger than atmospheric thui^er; the 
earth was agitated with a quickness which caprfbt be de¬ 
scribed, and seemed to boil like water wheti subjected to 
the heat of a very strong fire ; there was theft a perjiendi- 
cular rumbling or strepitus for about three or four seconds, 
followed by cgitalions in an opposite direclibft ffqift north 
to south, from east to west, for three Or four seconds 
also. This abort but awful period was sufficicxtt to turn 
the whole city of Caraccas topsy-turvy, with upwajds of 
thirty towns, and the country houses and numerous esta¬ 
blishments spr^d over the surface of that delightful pro¬ 
vince ! In an instant all vvas destroyed to an extent of 300 
miles, and 80,000 inhabitants ceased to live, while thou¬ 
sands were'dreadfully wounded. , . 

The city of Caraccas, placed at the foot of the declivity 
of the highest iiiouftiain, called La Silla, and on the margin 
of an immense plain through which several riyws flowed, 
was considerably elevated ^ove the level of the sea, and 
always enjoyed a cool and agreeable teinperaUire. The 26lh 
of March (being Good Friu^ay) bad attracted all the* inha- 


* This int«resting narradve » the production of a French gentleman, 
yrho ha$ resided may years at the Caracca*, atnl was an eye- vwtness to the 
scenes which he "desenbes. was takeo prisoner, m jus reWn to rraiw 
on board the American ship Dolphin, by Capt. of tb« , 

gate. To the Utter gentleman our readers are mdiAila t^jiwltcauoa 
ot the narrative.— Ewt. 

Vol, 41. No. 179 . Marc/i 1813. wtaats 
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bilants to the churches of the city which were destroyed ; 
thus flrervibg for their tombs : the churches of La Trinidad 
and Alta Gracia, which were in the more immediate viciuity 
of the mountain, experienced more forcibly the tfft'cts of 
the extraordinary commotion; for although originally up¬ 
wards of 150 feel high, no part of their rums exceeded five 
or six feet in height j and some idea may be formed of the 
violence of the shock which overturned these stupendous 
edifices, when it is recollected that they were supported by 
columns and pilasters exceeding thirty or forty feei^ln cir¬ 
cumference, and of which scarcely a vestige remained. 

A superb range of barracks two stories high, capable of 
containing 4000 men, and serving as a dep(H for the artil¬ 
lery, shaied the same ruin; a regiment of the line, in the 
act of marching to join in a religions procession, was al¬ 
most wholly swallowed up; a few men only being left 
alive. 

It is impossible to paint the terror and desolation which 
this catastrophe occasioned: disorder, confusion, despair, 
misery, and lanaticism were at their height. At first every 
person {led as well as they were able, prostrating themselves 
to supplicate heaven for merev ; in this stale the individuals 
who escaped death, mutilated or w'ounded, covered w'itli 
dust, their clothes torn, and carrying in their arms their 
children, or the sick and wounded, presented a most heart¬ 
rending spectacle. After the first moments of terror, in 
wdtich self-preservation in:ule every oilier consideration 
give way, the most painhil recollections agitated those 
who had escaped; every one with distracted anxiety sought 
for a relation or a friend, and inquired {or them with looks 
of terror and aUrigln: among the bloody and desolate 
ruins, those who remained of the unfortimatc population 
were seen endeavouring to dig up, without other instrument 
than their weak and irenibhng hands, the living and the 
dead who were covered by the fragments; every one ran 
to and fro over this vast burial-place, l|^rowing ihemscKes 
occasionally on the rubbish, and listening with an attentive 
car to the groans of the unfortunate whose lives were pre¬ 
served,, although sbnl up, perhaps irrecoverably, in the very 
huildiogs where they had enjoyed tiauquillily and happiness 
but a few minutes before. 

The remainder of the day and the whole of the nioht 
were devoted to this inlereslitig and pious occupation. 
Next day, it was necessary to perform the last offices to tlic 
d0ad;,butit was ifhpossible to bestow on them the rites of 
iS^ullte|.itielruiQeats and a sufficient number of persons 
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aH ike Caraccas, 

were nol to be found; in order to avoid the efiects of a 
pestilence, therefore, from an infected atmosphere, the 
bodies were piled tip at different stations and burnt with 
the timber of the mins. The first sad mornients after the 
catastrophe were thus spent: other labours, etwally if not 
iiiore distressing, remained to be performed. ^ 

Almost ail the provisions, furniture, linen, and the 
usual necessaries of life were destroyed, or had been stolen 
by the lower class of the populace, or the negroes: every 
thing w'ks in short wanting. The violence of the earth- 
ijuake had destroyed the water-pipes, and the rivulets were 
either dried up, or diverted from their usual course: there 
was in fact no water near the city; there were no vessels 
in which to collect it, and it was necessary to travel far off 
before aquaniity sufficient to allay one’s thirst was ob¬ 
tained, even by using the hands to carry it to the mouth. 

Pressed bv thirst and hunger and the-want of an asylum, 
those who possessed country houses fled toward* them on 
fool; but alas! nothing was spared—all was ruin and de¬ 
solation; and they returned to the city, where they seemed 
to be less miserable among their companions in misfortune, 
the silence and solitude of the country apparently adding 
to the dismal aspect of nature. 

The markets were without jnovisions; the farmers brought 
none into town; and many, after wandering about in search 
of food, at length lay down and died of hunoer: those who 
survived obtained sustenance with much dirooulty. Had 
not some cocoa, sugar, and maize been ssuted; (which were 
retailed at a most exorbitant price,) more would have pe¬ 
rished from hunger than from the effects of the earth¬ 
quake. 

Three thousand wounded of all ranks were collected and 
placed at first on the banks of a river, under :he shade of 
some trees; but they were absolutely in want of every 
thing, even the most indispensable requisites; they were 
abandoned to the iricdicine of consolation; tlicv were told 
that they must conform to the decrees of piovuience, and 
that everv thing was for the best. 

During this awful crisis, a judicious observer of mankind 
might have witnessed a striking oxhibition otthe mantiers, 
charat'Ur, and principles, by which the Spanish people are 
reoiilated in their conduct. 

Their extreme insensibility is scarcely ctedible: T saw 
fathers of families who had lost five or six children, friends, 
relations, and their whole property, without j^eddkig a 
tear; most of them consoling themselves by^h^ldtng a 

L S • conver* 
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conversation with an image of llte Virginf or some privi¬ 
leged saint *, Others gaily drowned their sorrow in rum; 
and all appeared much less grieve4 a.t the event, than they 
would have ^en at the loss of a process which affectea 
their rank as nobles, or deprived them of tbeir precedence 
in a public company or at a religious processlou. 

It is too true, that human beings, naturally superstitious 
and ungraieful, never so cordially respect their deities or 
their kings when they are beneficent as when they arc 
severe: the more rigoroua they are, the mure just and 
equitable are they esteemed. Such is the lot of mankind ! 
they forget benefits; and governors, in order to acquire 
the homage which is due to them, must be faared : grati¬ 
tude and love are ^ntiments too delicate to be common 
among mankind. 

Good Friday is without doubt the most imposing of the 
Catholic holidays:,it is that which ought to inspire the 
most pious /eflectinns j but ;at the Caraccas, as in many 
other pifoes, on this occasion, the women are occupied 
with their dress, more anxious perhaps to appear amiable in 
the sight of men than to worship the supreme Being; they 
think of nothing but amusement, and they almost forget 
that Being who does not manifest himself openly. But 
scarcely had they experienced the earthquake, when they 
said it was the thunder of Heaven sent to punish the crimes 
of mortals: their elegant clothes were immediately laid 
aside; those who had it in their power changed them for 
coarse garmems, by way of showing their penitence: sack¬ 
cloth, cords, and chains, were substituted for elegant fa¬ 
shions and seductive head-dresses. The ladies now sub¬ 
jected themselves to monastic discipline, and beat without 
remorse their bosoms, but a short time before adorned with 
the most costly jewels: many of the gentlemen at the same 
time forgot their gallantry for fanaticism ; and, in order to 
appease the anger of Fleaven, they walked night and day 
in prcbcessions, the body entirely uncovered with the ex¬ 
ception of a large girdle, barefooted and with long beards, 
a cord around tbeir necks to whieh was frequently attached 
a large stone, and on their shoulders they sometimes car¬ 
ried a wooden cross 100 or 150 pounds in weight. 

In the city and throughout the country there were pro¬ 
cessions (lav and night; every mountain was transformed 
into a Calvary, where the people dying with liunger im- 



.anooa the Spaniards seems to be absolutely ua> 
of Turn: it is the VirjpQ end the Sainu who re- 
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plored tbe divlnt iHttcy^ embradial; %Uti |tbaiiiB the relkif^ 
of their tutelar saint!). 

Every one aCcuaed himself of having called down the 
anger of Heaven, and of having causM the universal ca¬ 
lamity : those who could not meet with a priest openly 
confessed their sins upop the highways, accusing them¬ 
selves of robberies and murders which they had secretly 
coininiifed. 

In less than two days about SOOO individuals (who per¬ 
haps never had any intention of the kind) were married: 
relaMons formerly despised or n^lected on account of their 
poveny were now recognised: many unfoitunate children, 
the hulls of an illegitimate intercourse, who had never 
known father or mother, were now acknowledged and 
legitimated. At the same time an infinite number of resti¬ 
tutions were made, and law-suits terminated. But not¬ 
withstanding all this remorse, a singular and paradoaical 
spectacle was exhibited to the eyes of the pfailosopber: 
while one half of the multitude thus hastened to expiate 
their offences, the other half, who perhaps never had been 
guilty of any great crimes before, but possessing an ac¬ 
commodating conscience, profited by the confusion, and 
with tbe utmost composure committed every imaginable 
excess. 

In the mean time the shocks from the earthquake con¬ 
tinued every day and every hour some roina fell, which 
had been only shaken by the first coinmotions. On the 
5th of April, at four in the afternoon, fheW was a shock so 
violent that several mountains were rent asnnder, many in¬ 
clined from their centre of gravity, and enormous detached 
rocks were precipitated to the valleys. 

From the above hour unUI nine o’clock next morning 
the shocks were violent, and so frequent as to admit of an 
interval of about five minutes only hetw^n each; and du¬ 
ring these intervals a nimbliag subterraneous noise was 
heard, and the earth was continually agitated. 

The succession of these phaenomena was not interrupted 
in the month of December ldl2, when I left the |]dace,and' 
those were reckoned the most tranquil days, in which there 
were only fifteen or twenty shocks 1 Every thing was de¬ 
stroyed } the ramparts of Guyra, not Jess than twenty 
feet in thickness, were thrown down. As a natural con¬ 
sequence of the opening of the nunuitains, which are the 
great reservoirs of water, some rivers wt^’^etfi^,^ have 
considerably increased, blany high 

La -- " 
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Right acro 9 t thej^tre. and that eal}e4 La Siila baa auttk 

^tt^tby#iity4bon«, ... 

It is di%uU to say wliat.will be the close of this ^ead- 
ful etfenti It'tnay be hazarded as a conjecture, however, 
that it' vvilt ehd in the opening up of one or more volca- 
no« : th the mean time the unfortunate inhabitants of 
these countries, attached to their native soil, and not 
wishing to abandon the ashes of their fathers, have with 
great labour erected rude habitations, in which they await 
with stoicism and resignation the termination of their ca- 
Jamities. t u c 


XXVI. Description c, r^chankal Instrument to work 
jiddkim of Numiiers with Accuracy and Dispatch, By 
Mr, 4. Goasj (f Bnfibld*, 

Sir,—Abodt two years ago T resided at Hatherlcigh in 
Devonshire, where I had a day-school, and lodged with 
people who kept a shop; they had frequent occasion to cast 
up bilU, but having out Httle knowledge of figures were 
Very liable to make mistakes j they therefore, when a bill was ' 
any way long, generally brought it to me, and oftentimes, 
when I have'lwen out in the town, I have been sent for to 
come hoyic and cast up a bill; at length [ thought if some 
mechanical contrivance could be invented to cast up bills, 
it would be of great service 10 many, or even to all who are 
in business, f knew that multiplication, division, and 
many other rules in arithmetic, were often worked mechani¬ 
cally } but addition being in itself so irregular, I was afraid 
rib instrument could be invented to work it. However, by 
repeatedly considering thta subject, I discovered after some 
time a method of casting np a hill by a slide rule about two 
feet long arid two inches btoad; and as I was studying to 
bring it to greater perfection, aif imperfect idea of this 
addition-wheel sprung up id my mind, which is a roach 
better method than the former; but thinking the experiment 
^.would be attended with expense, and After all perhaps be of 
*no advaritage to me, it lay dormant in my mind till about 
last Michaelmas, at which time I came to London, and a 
friend of mine got me one of the lists of prcmii|ms offered 

* From Trwnsaetiom of the Society for the Encouragement of Arts, Sfanu- 
■foctwWi and Xor 1812 .——The Mlver m^al of the Society wai 

* "*' ^ commuaication, and the laitrument is pre- 

positpry. 
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J5>j? the Soctt^y of Aftei pi&Ujhed in the .^ar I 
After I had r^cl df those hongr^iind pecanhwisjewart 
which had been,.giyea, ..and w«ij|^.iheif:olFerdl^ ihyde&ire 
to obtain some ofark of the Society's approbation cpuid 
not be appeased but by possession, and t was determined 
to carny my idea into execg^n;' I immediately renewed 
my study of this instrument with Increased application. 

Castnig up bills,is what faiU to .the lot of most people 
in business, and many who arc moderalely clever at it often 
find it a troublesome task-befoHb they can place any depen¬ 
dence on I heir being rij^t; they have need to cast them 
up two or three times, and even then have often as many 
diflTercni sums, and therefore frequently find themselves 
much conhistd and puzzled in the operation: the instru¬ 
ment of my invention in such cases would be very accept¬ 
able : it would take the work from the oiiwd, and give it to 
the handf which would perform it with greater ease, accu¬ 
racy, and expedition ; a person who can only figures, 
may by this help add up a bill with as much accuracy as a 
mathematician. > 


The same day I compleied'my instrument, I showed it 
to the people with w horn I lodged, who as I l^ve already 
observed were shop-keepers. I wrote a bill, and desired 
them to cast it up; 1 then showed them how to do it by 
iny wheel, and desired them to add up the same bill-by it, 
and see if it was right. They then proceeded, thid cast it 
up right by the wheel, when they "discovered that they had 
made a mistake of one shilling in the row of pence, and 
two shillings in the row of shillings. They were therefore 
much plea'sed with my new contrivance, because it .was 
more true and less trouolesome than the common way. 

This wheel has four circuit rows of figures upon its 
face. The first row which is nearest the teeth on the cir¬ 
cumference, denotes pence, the second 'shUmgSt and the 
third and fourth denotf the total number of pence or sA/7- 
Imgs, 8tc. Thus, if ^4 in the third row should be under 
the index, if 1 were casting up pence, 1 should see in the 
first row, 4 under or next lictbre the index, and the next 


red figure passed over by the index would be^^ which 
signify 3f. 4(1., the red figure or figures nearest^e index 
signifying shillings, and the black dgure or figures before 
tlu* index? the od|3 pence. In the second row, the blactt 
figure before the index signifies the number of odd shil¬ 
lings, and the next red figure the number <?!' pounds* Be¬ 
fore 1 begin to work, the red figures 
always be placed next before the 
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the jrow of peace, if I shoatd l^a^e 9s. 4d. I set dowa 
the 4df* un^ the hill> ao^briag back the red figures 3dO, 
fiji;;c# .a^Ra before tbc in<i|a j thea, with the brass iMB!idle t 
movt round the wheel 5 WrisiofiSj and go oa with the row 
of shillings, &c. 

Tins audit ion-wheel has coat tne much time and thoughts 
but should it be honoured with the approbation of the Sa- 
ciety, I shall feel myself much gratified. 

1 am, sir, 

Your humble servant. 

No. 4, Wood>Street, Spa^ddt^Jan. 2l, 1812, J. GosS, 

To C. Taylor^ M,D. Sec* 


Jieference to the Engratmg of Mr. J. Goss’s Instrument 

tt uwh the Addition oj Numbers in Arithmetic. Plate 

V.*Fig. 1,2, 3,4. 

This instrument consists of a brass hoop, fixed to a flat 
circular plane of wood; this hoop is divided on its upper 
edge Into 180 ratchet or saw-like teeth, and the circle has 
a riumber pf radii lines of figures upon its face, in divisions 
corresponding with the teeth; also of a supporting circle, 
having a fixed index reaching across those lines of figures; 
and a circular row of 20 divisions, and another of 50, cor¬ 
respondent to the ratchet teeth; and of a brass central 
index which t^kes into the teeth, and will turn the ring in 
one direction only, to one certain place or stop ; and then, 
the numbers on the circle, close to the fixed index, will 
show the sum total of the difierent numbers to which it 
has been turned round, at any number of intervals. Fig. 1. 
is a plan, showing a portion of the moveable hoop and 
circle, and the numbers which are upon its face. Fig. 2. 
is a Section of the instrument, answering to the same. 
Figt 3. is a plan, on a smaller scale, of the instrument 
oil the under side,* and fig. 4., an edge view corre¬ 
sponding with it; the same letters of reference are used 
in all the figures. AA represents the principal upper 
or moveable circle, on which some of the numbers are 
marked;jbis is attached by a centre pin R to another cir¬ 
cle BB, fl|s. 2, 3, and 4, which is held in the hand when 
the instrument is used; these two circles turn round freely 
lipon each other, and upoh the centre of the upper one a 
r^ial lever, or index, CL, is fixed, which has a free motion 
round the centre pin R. The circle AA has a ring or 
hopp of bra8S;3^i^, fixed round its circumference, which 
I'fiO" l«rr«ted teeth,, as shown in fig. 2. The 
, ' centre 
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AddiiionWflfun^s ufitk 

centre tnde^ CL slips over ^ sloping teeth 

when moved hi one ^ireclTon whim moved in the 
other, its edge o oatehes info ttM'^||fpendict(far sides O^the 
teeth, and e^riee the circle roemf With it. ££, 6g. 3, |ire 
two brass cocks, screwed to the side of the lower circle 
BB, and projecting from it he^'otid the circumference M 
of the upper circle; the ends Of them support a Sat circular 
wooden or brass limb, FF, which (as shown in fig. 1.) has 
other correspondent divisions and figures upon it, over 
which the index passes: at one end of the Hinb a wire 
stop, hf is fixed; and when the index is pressed againStthis, 
its edge c will stand upon the figure 1. of the limb FF, 
which is numbered on progressively, 1, 2, 3, 4,5,6, &c. to 
50; which numbers are the same distance apart as the teeth 
upon the edge of the great circle A; so that, by moving the 
index to any of these numbers, its edge C will have parsed 
over the same number of teeth of the circle, as the number 
of the limb which it is carried to denotes ; but in pacing 
in that direction it slips over the sloping edges of the teeth 
without moving the circle: now, the edge C having ar« 
rived at any intended number, as 19, for instance, the edge 
of the lever is pressed into the teeth; and being brought 
back again till it touches the stop b, it will have moved 
the circle A round IQ teeth. At the extreme eod of the 
limb FF, a piece of brass, PP, is fixed, so as to form a 
reading-index for the numbers on the several circles, which 
are described on the face of the great circle AA : these are 
four in number, viz. one for the pence, one for the shillings, 
and two circles for the pounds: the externa! circle, which 
is the pence, is numbered 1, 2,3,4, 5, d, f, 8, ih, 11, 
then 1, marked in red, to denote 1 shilling*; then I, 8, 3, 
4 , 5,6, 7> 8, 9, 10, n, again, and 2, in red, to devMe 2 
shillings, and so on, up to 180, which will be IS shilfings ; 
the next circle towards the centre is for the pounds, this i$ 
numbered i, 9,3,4, 5,6, See. up to 19, then one, in red, 
for one pound: then 19 numbered successively again, and 
2, in red, for two pounds, and so on tilt 9 pounds, v^ich 
fills the circle, because 9 pounds contain 180 shillings : the 
third circle towards the centre is for the addition of ponies, 
or any other whole numbers: the circle therefore is num¬ 
bered in regular ascending series, from i to 180; but to 
enable the instrument to count higher than 180, the fourth 
circle is introduced : this bemns at ISl, and proceeds, by a 
regular increase, to 360; G, figs. 3 and 4 , is ^ detent, 

* Those fifrure*. which in the instrument are n)ar|j;id,ia t|iK 
hat dUtiuguidsed by including them in a fmatt ctfCle. 

mpveable 
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tno^^le oly^j^^c^tre pin attached by a stud H to the lower 
•dtch BB, aiHl it# tail i^ressed by^ sioall spring A, which 
causes h to press cowpmtly upon the under side of the 
great circle A A, and ptt^uces such a friction as prevents 
the upper circle slipping loosely round; a screw k, fig. 3, 
is fised in one part of the under side of the lower circle, sp 
that in turning round it intercepts the dticni G, and in this 
position the edge of the index PP is at the zero, or point 
of. commencement of all the numbered circles. In this 
position the instrument is ready for use, in the following 
manner: suppose the following sum is to be added up: 

£, s. d. 

S3 14 3 
18 6 2 “ 

, IS 3> 4 
47 6 4 
Sd 4 3 

■ nv'. IS 3 4 


, 13i 16 9 

leaving adjusted the instrument as before described, that 
is, having brought the circle to the zero, hold the circle 
BB in the one hand, and take the end L of the lever 
CL in the other: then move the end of the lever CL till 
its edge c cuts the figure 4 of the limb FF, which is the 
first figure in the sum: in this.movement the index is held 
up so as not to touch the teeth; but having arrived at the 
intended figure, it is pressed down into the teeth, and is 
brought back again (the circle with it) until it touches the 
Btopv, when it will have'moved the circle, so that 4 stands 
before the index P on the pence circle; then the index L 
Is carried back again to 3, the second figure of the sum, 
and returned to its stop, carrying with it three divisions 
more; it is next moved to 5, »*id so on, following the 
pence column till the number 3 at the top is counted; 
then, examining at the edge of the index PP, it will be 
found to stand at 9 f in the pence circle, and the nearest 
red figure which has passed by the index will be l, denot< 
iiig 1 shilling and 9 pence; therdfbre 9 must be put down, 
and 1 carried to the next column; and to recollect this, a 
s small pin, X, must be stuck into the hole No, 1 , upon the 
oatsii|« of the limb F: the circle is then returned to the 
zero, which is readily performed by turning it backwards 
.as ftt’.as itjivilj go,^and the stop A, fig. 3, prevents its going 
t^nki^skht position : the column of shillings is 
u^^>p\e same process, taking the numbers 3 j 
■ ... 4,6, 
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4,6f 3j 5s 14, bv successive steps of the in^es L: tbeii, «ii 
examination of the secotid or column, 10 wii\ he 

found beneath the index, ‘ ftnd f^pearest red %ure which 
it has passed by will be 1, denodn^g 1 pound 10 shilKngs: 
16 therefore is set down, and the pin ar still kept in the 
same hole to denote that one is carried forwards ;'the circle 
is a^ain brought to the zero, by bringing it back a« far a« 
it will go; and lastly, the column of pounds is added, Hi 
exactly the same manner. 
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XXVir. Dissertation on i^ie Paintings of the middle Age^and 
those called Gothic, Extracted from an unpublished Work 

on Paintingf by M. Paillot de Montabert. 

* 

[Continued hoin p. 44.} 

Of the various Schools of the m^dle Age.’—Poman Se^ol 
oj the middle Age,—Greek School of Constantinople from 
the ninth to the sixteenth Century-exclunvely, — Ptorht^ 
tine School of the middle Age.—Venetian School the 
middle Age.—Gothic School of the North* * 

Poman School of the middle Age, ■’ 

Constantinople for a long period gave laws to Europe 
in the arts; but in spite of the influence which thisachool 
may have had over the painters of Rome, the^sneient 
models, always reviving in this rich capital of iheiiNsrld, 
presented nourishment too abundant and too wholesome to 
encourage a preference for the new style of painting sent 
from the East, to which they conformed occasionally 
merely out of condescension. All the artists of Home, in 
short, down to the time of Raphael, knew how to profit 
by the innumerable sculptures and subterranean paihtitigs 
which were daily discovered in that famous city. There 
cannot be a doubt, therefore, that the character of 'this 
school consisted at all limes in a correct style, in clear and 
expressive pantomimes, forcible and yet agreeable, as well 
as in draperies of a good taste; and we ought therefore to 
regard this-school as the first preserver of tho true ancient 
style of painting *. 

Greek 

• All the Christian narcophagi of Romp are executed exactly in the rifie 
of the last sculptures of Paj^uuivtn: and it is surpri^ni' citou^h to see upeua 
tliese sepulchral ornaments Moses striking- the ipM 

^dzareth, or standintr in the midst of his apostles, sb muhyustbar «aw 
•red subjects; similar in the costume and worknv(U)4>V the* rt^^^plj'uca. 
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,. Ore^ C^iWinopk, 

Wbcn B^X&ntium tb« residence of Coo«taAtine« 

hU -fotourite oily was'^fich^d not only with^beautifnl 
moR^ents brought from Rome, but there were also col- 
iectubd at the same jllace such objects of the greatest rarity 
ts still existed in ancient Greece. The number of famous 
ftatitei and pictures, according to historians, was immense; 
and it is truly astonishing that so many fine models had 
not perpetuated a race of good artists even in spite of every 
obstacle. To say nevertheless that there no longer remains 
any thing of the ancient simplicity, or of the grandeur and 
so essential to the majesty of the art, would betray 
an igriorance of the progress yf the human mind; and, we 
may^en conjectuil^i that in tl# same way as certain em- 
ptt^satRome caused eitllhj| l^pm taste or caprice, the an¬ 
cient i^yk of the Greek scs^Ture to be imitated, so also we see 
cerf^aikists of the present day, from motives which we 
cannot exactly divine, asiume.4he ancient characters of the 
schools, and reproduce r^cotlecUons of the beautiful, in such 
a wap that observers, more than once in this school, must 
havfe met with figures ffill of elegance and simplicity*. In 
general the characters of the Creek school of Constantinople 
are cavity, dignity, and even beauty, although indicated by 
leebTe means f. 


Florentine-School of^he middle Age, 

I alionld be inclined' to believe that the zeal and enthu- 
Btaslii which were manifested at Florence for ancient litera- 
ture^att a period probably an^rior to that of the Medici, 
pfodticed among the artists of %at period an inventive 
end' poetical taste, and flhi^ it was in this school that the 

' k 


tioBS cf the ancient m 3 rthola^. ' In** the same way there is reason to be¬ 
lieve thSt the style of portable pictures painted upon wood, and which liave 
bam destroyed by time, was a continuation of the style of the preceding 
p^Mlq|s. The Catacombs exhibit proofs of thb. 

' *,t^itne8t, for example, the statue of Julidfl the apostate in the Napoleon 
NU^Ih, No- S. 

f •‘llKsiee who h^ve net seen the grand Mosaics of the most ancient 
ehurc^ in Rome may consult, inttr aha, the engravings of Ciampini, and 
paisirolarly; that which represents the Mosaic of Saint Agatha, of Ravenna, 
(ah. xTv. as welt as the engraving tab. Hv. and .several others in the 
shme w6rk, which will show the noble simplicity of the Greek style of Con* 
ptaaliniiB^le. _ It is worthy of remark, that the artists which Italy attracted 
frooii' this city were rather Mosaic daubers, than painters properly so 
^i^npd. It is a pi^y that they should have so frequently repeated the ideas 
wNwIt’ otl^j^ TH^tmbeiess, upon considering their works with attention, 

than is at first imagined; and they possess this in 
^h all tlwRIhcients, who are very different from each other, when 
r bdnii&ered care and without prejudice. 

qualiti«f 




giialitiei of fxpr^ipii iwpp most fre^pcntly to be fbund. 
To attain this there no esaietatiqe of 

the Greeks and Rotpans: the nj^te faept of tbe^gentos. of 
the artists and the study of tl^^ssioas were suScienjtk 
Hence those painters, who ^raduajiy got rid of the ancient 
maxims in their ta«te and ni ^eir style, gave ^ore ani« 
niation to their dgures. Hence proceeded those expressive 
and true images which have been subjects of imf^ition 
with so many subsequent painler&j, hence those physio¬ 
gnomies truly natural, and inspired by a sound judgement 
and teeliiig heart. In this school therefore maylm ac¬ 
quired a gnat accura^^ pf delineation, a quality whieil 
alone perhaps, when it was properly appreciated, formed 
the Verrochios, the Michael<Xitgelos, the Leonardis, and the 
bold designers who adhrn^ Tus 9 any, and whose catehrjty 
was such that the w'bule of tl^ psahtersbf Italy, tn 
their designs, were forced to1mitjj^| their new taste, j^y we 
nut suppose also, that this cpstoih of servilely copyt^l jiit- 
divul jal peculiarities, and this nt^Jgloct of the ancient tno- 
dels, may have led them to introduce into 'almost all ^cir 
subjects the costumes of qoutemporaries? and perha]:^!Several 
pictures ul that time, in which the costume is Gfcciam, 
have been executed by Florentine artists. 


Fanetlan School of the middle Age. 

Venice received the arts from the^ East, and btt* iichool 
of painting was much nmte influenced by the paitiiers of 
Constantinople than by lltose of Rome or Florence:there 
was a direct and commercial communication with the city 
in which the emperors had taken up their residence.; and 
if commerce ought to be cDUiudered as a vebicle of^-Or as 
influential'on, the arts, w;e mayf^atily conceive that all the 
portable works, which could be regarded as objects of spe¬ 
culation, must have had the chaiacter of those which were 
exported irom the East. The Venetians, following the ex¬ 
ample of the Orientalists, studied brilliancy of co!ouriiig| 
and all the arts by w'bicH this effect could be obtained j apd 
it would seem that not only did they profit by the rich, co¬ 
louring materials which commerce procured thetin., but 
long before the lime of Ginrgioni there were paiuterf W‘ho 
studied the calculation of the masses of chiaro-osemVf ^s 
well as the effects of opposite shades; so that this school caUf 
not fail to be regarded as the parent of the modern colonriMs; 
since long before the Carpacci, the Basacti,^and even 
Bellini, they had always painted with 
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lf4 tM f/ie Puintm0 ^ Ua middh jigti. 

1«ijr« ♦, Thus, t have na tJoiibt’thal^ by1:ar4fully puraumg 
0!h^^vi«scaroh4S|" \frie the aoiu^ or 

th^r^ouriilg ih thtSR periods of this school. 
Wb tllay’‘also adit to tfHl^ciAiifcea thtf custom oSutetn- 
the higbly poJolwd dresses of the Levantines ^vho 
visilw Venice; biit their painters, not having the ancient 
litodtis, «or the manners of the East, could not perpetuate 
the grand Style which hefon^s to design. 

. North, 

' ^ the generaJ; «l^lat\on of Gothic has been 

^e» t 0 rae arebiteejure ol l?tit^ijddle ago, the constant 
^iljpediplitfeit of aneij^nt rii^iiinetiU must nevertheless 
f&ple'^sto ackhowkdge ccfiufe l^stiticlions in the various 

i-of Arabo- 

‘n'«E Q^Mhe Great Church at 
,:^ 0 h; and they add that il 
S^^<l||d'«Greyk with the Gcr- 
gj^^f^ritection has also been 

-—- ’-r o . TP--r*^ t|ie^Sanicen and the Saxo- 

G<» 1 ^;;^.‘Sculpiur|f^.h»l notv^wc^ ^submitted to the same 
anal^lfyfc,.hinc(J''it 8 ^rdBdwcUotfe have been too much neg¬ 
lected;'bihtne styles <)fpaiifting'ivc*fe^still more forgotitn, 
pd their different characters haVe t» 6 tj^vep been inquired 
into* 7 he appellation ol Gothii^iaa therefore been given 
indisnerimiqately to aH painii|gli of a different phv- 
siogiftiSmy thoaarqrihe^tlllderii jchobls of Ifaly, arid 
a gi^kl co^tlfttoili^f ^asdli^ t^n^iiently been the result. 
Nov&y a^, 0 e f^w ||aiiuili|^»^^i^|bh Wete to be found in the 
Kohh, befbfC ll 4 e,^xist^t*e-«i|p the Flowntine school, were 
confined lo :\^^m^c^iki Gr^k‘CkrUtidn style, 
aiK? presented mit ||^mbcr nf images, it was 

thihi^^ht that tne^(§16thi(^8^1b ijk'jraiftling was precisclv 
that which had ^o,,abdM^^^J|dl^ 4 ince, Germany, and 
the whole of tfhe ♦he,%iaion 6 studies which 

were brought front ltfl)«i# Wr*i»ay^therefore say that the 
•dhopil wbteh has ncei* pj^^dGathicitri^uated much later 
ttehas been jnfagifed,|»gi' 4 nuig only at the epoch when 
iKe influence of thu ancient st^es |fad Income almost null; 
*nd vsfhcn ca»rice,-thc barbt’ri^iis taste of the limes, ahd the 

• 4^ thf tnovabl^^ pniiitings amjfrior to the hinovation of Joh^ of Bruges, 
{nnhpddced at'ViJnif* bv Antonello de MAsiha about the year 1450 were 
;CXecWt4ki with whitfe of eggs, wax/#r gum; ahd whew Oil was iatroduced 
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t^e mtxmtn of men, were tfee only guide# 
whioii artists had ; ^ occasionally sctifpV 

turr, which was then tributafySHI preserved undeti th#. 
supieriiftendence of priests of their es4> 

sent^af qualities, painting also, wnich wfas more generjihir 
attainable, was almost entirely abandoned to thb tatte 
those who attached themseltSes to it as a siudf, Xh»." 
painters of the North were no loiigerin contact *with th# 
ancient pupils of Rnme 'and C?bu%|lftinople'j and hot- 
withstanditig the ingenuiUyNaf so/»4 l%oreS in certain ma¬ 
nuscripts, II can .never pe,i«nd ip these coniitriits ffte 
art was upon the saqjf ni Wy^,' Some thne after*v 

wards the influence of jome men very jiifllf* 

celebrated elsewhere, fuch%amjberi Piprer and Van Eclte,' 
did noiliinc; buLdegradjS^vetlllTO bad tapf w hicb prevaileidf 
and it wasltfler rtith ‘ ‘ “ 

ti’i’ded imitHtioni^of'thedF^ 


V and after the.p|e«i> 
fiooi, that artists fwy, 
\\ litre jnoduced r^i glas£^h;%|kr<|^lk'es,aald in bcyiks, those ' 
works equally ridibii|ouf^i^q«tj!ng, and which aib etili 
to be met with daik : IT j? therefore,’fhaf^'fiA 

these countries there arc^oftbasionaily painting^* pf sO^e 
value, they have bceh the, fwdpctJoiYs' of forcigneii in- 
viitd there ciihcr bv ftbe priilccs and, churebmenv -blp by 
some rich individuf^.' We may therefafs? repeal that, in 
the North, the style ibf alnUfiist all the piinfoigs of the six¬ 
teenth century, noj^wil^ta»ding huahlie#^ which 

Bometimes reiul^*^^ thei|n M^itilblp, ts ittxdy. u^^^ott# ;Fand 
that this is the sofo fnste t^ dls^st which, 

has been erron^iiisly refeite^,:^y^eawsts:^rigfo!amg in-for¬ 
mer ages, whicltfe we suppos^l more 

barbarous, , ^ ’ 4#;, #<!#' yi ^ 

It will be no 1oT»ge|,a8fj|mi|i3^p|p(liPl Ht has been falsdly ^ 
supposed that paint^hg^'«#KJb rise sixteenth cen? 



tury, since, in fact, \vcs| 


bbunirivs of thp 


North styles which d!^. b#r.rell#ra^9 ^e ara of the new 
schools, and since the'fht^pofoss/mobastenes, and public 
buildings, were e»ij|^zoned with the mixed 

tastes of so many pew namt|^ which were even 

combined with that of Atigelo, the aspect qf which 

gives to the public the foist ic|pa^)?.> works e^t-ecuied more, 
than a hundred years before* ‘Tbi’^ school was the seta of 
those attHiides ahd of tlK>se harsh and angidar posture#,, 
thesraof the barbarous superfhihty of back pounds andacr 
cessaries) perpetuated perhaps by the slight degradation-of 
the colours of glass; and afterwards came* 
pantomimic and academical contorsious whw^*' 

, s'' 
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to have been brought from tti6 yal|ciih i i'li.a was 

(bisn that they introdiijgjij ^ be and revoUh^ oastom 

of employing grotescj^m^ri^^ ot woollen stuff,or mo^t- 
.eued-parchment: even fW gravest 

too,much resembles ^P^whietr paiutefs wouMratli^ at 
^j^csent m our w»re they lo frequent ^ery 

vftubllo ^^sqtler^ft^e, ^ * ' 

Let persan|;<^yuieisit shaifiefui’^f^rversions of painting 
43u3thic if' tbey^i^iisli^ j|r^s«BSs nothing in common 
with the fine'artt[oC W|iqjipt^,*i^lLi^ia‘b to class them 
l^fith the simple and fmductions „of the middle 

age; certain!^ it ndf#tl®|^^^efable daubings which 
' ilaphael made^^usig pt l| hii^’;^iM)R^ would not he 

^b^rd (o sttp||q,Sie,’|^ Jly that con- 

^mpt afdsfm’hicte|h<^.|l%t^*h|l^|eV since cherished 
j|9jru«Uramontane*liiil 
t ,, Lo.Of>du4c the^iffe 
. In naithlte ag| pro^ 
igna «(^ular1y mn^u^ 

4iipnd ,iitv^e*woFi^^1 

anC 


v* 45jL 

"4*. fi-f- 


^atfyris, that-Rome 
^'^*sMt',^riUional, 
tnere are to h'^; 


pfis tfe#' 


dearly conccivei! 
t^mpositions, and dra- 
l ijthat the (ireek school 


of tby |jjD#et d^inpir^' tjbiill?' p^«|,®!d figmrcs of a severe 
and^nif^ that U;S^Uacels with the lustre 

of the colour%«ftl«'E48t, ahd'ihatJtfrwSigatcd this grand 


r^ 's’0nj}tidty, I con- 
5-se^®hf^ jsuftiyatlon of painting 
ves a style ani- '' 
, elevation of the 
^st^^^lant periods 
^h^e-nt^urOi and 
laste qf Con- 
lkh€ North, who 
celebrity 
ling Irora it, or 
or false and 
*eheir own still 
^*iff4|#*^vhich I will- 
IriJ^Obinients. 
icsft,various manner# 
htrskrtefs -of,these schools 

".llaJl 11. I'l* ^ . .1 t , 

on the 


a*>4;4ncien ^ 
thdt t5*b. 

♦rts; th-aQ^’ 

,prnofs igf TOti! 
I>ariicip^ted#l#sr; 
-.*|antinqplc; 
went ij# 

at trac'd th<!fk)uiii 

Ijrivia,!'- tra4.uiQna>^ik!l 
barliAwms (kittmfyj 
|ttgly abantipl^’" 
I’hereibflytain 

«'e nolf^fl 

'Mature of ^ 

i ^ it hast; feifeiV si 

>^hose has 


tJtroi||pt|g th§ opinion of 
™ -i^ofaodttvks, do 

^ the painters until 




JOiaseriiUk^ M ikt Paii^gs ike middie jtge, 1 ft' 

iHe eCtirts of the celdbraied the siiteenth ^eotinw^ 

Zierc we ought to enforce a which is vtxy- pau 

pabky ai^ easy of being rf^iwip viz. that t)ie ait 
{Miming is the pupcr', the nearer iilp()roacht» ancient linies | 
that all w hich it^ias acquM Inf radical peiiedikitif insi^ 
sequent ages, has opty.|inpfq^d it in so far«a^ aisbta have 
preserved a respect f^^anejent a^id ^Stly, that 

if the manners and^soe1«iy,af,|Sa^^^ %ave*rWtOi^ 
its credit and aciiil^tv^iiyp ne»^tl|^(la mxe^ that the beH 
,.roduai«i» W'r '“n.h 

isra ot the revivsti «i which the newt 

siAittittd.. tlk. aiicitflt 
i period t 


Styles and huitatro 
documents. The 
we compare ihe eyl 
of the conquesiaiiif 
brought upon It^by 
shall not heg%t%% 
from lUe latter 
destroyers have ex 
and much more si 
besides^, in order ti l 
and of tJf« pr^gresii 
seen and aUeniivcl^ ^ 
which these ipfltieilfce^ v|prt 
have these irfqinlries’.illfW*’^ 
who, aftCT haw%%*p%:s 
some of' P' 4 

ceuiiH-yv-tir, 
derxt, 1 

s«iwe-|cf^,|or’ ■ 
or Rom€';;ttaSs 
in the Vqhiiili||; 

Battari, ah^; 
able paintiit^ 
ut tile cinipuji^ 
decorated,,w 
belief is 4oo 
pai nting .i^vhhidi^ 
airplied vei-y dinpir 
art began 
if eminent 

this memorably * 
by his pompous’^drk'ftl 

it is notwiihstandla^.tiiif4 — - * 

art of its naiifeiB^ and tfte ’be^ 
Vol. 41. No. iig, Mwcfi I an 



‘d ^l ji^e perish 
tho**j^ilpfc 

l^sufer^ pueft^taOTe 

4 


Inflneiicesy 
^n^Sipiihave 
r pMwbctions on 
;’^t hdXw much 
lc||,aha* prrtiim 
ki m Bigli of 

I QIO* 

fotyifre; such 
mrol^ctt and 




itt tui 


V»k», 
igdieptMipcIliud 
tr«i|ni,’i%inplai> 
...» jbd^ sonuTvitlu* 
-1^ .the „ cUMnett 

'h t word, iha 
Ji^eriith- cenfui^ 
tern Wvp is 
‘^fpeihiiips, iht 

ka i's 

Angela 
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• ifS Br. G>regoi'y\s St^kfiires eH Bon Jf/hiriguess, 

day are thn^e iii wfiich wt trnof* tit'' ho-ui ■. *’• • s,ifn« 
plictty, and the striking iruihs nf ,'he |X'r'/’< 

of the corruniion <*f the art wu.'- 'Hit -^h-M )i Inm ♦: 
honaurs and eonsideiatiou, hef ra^h' r ifutt n -va" no 
Jouiuted upon tlv, pT'‘'id j;iii..’,ptp ■ hieh att hs true 
portf'TS; and-uch o.cic! of llnnys. that 

ail the spleiifhnr o! the (’aritint, the Bet mm, all ‘he iioibt; 
made by the V\v!itoop an.i site B<nichers never 't.i‘nif-'. l ili^‘ 
degraded r.ta‘s oi' 

Since therei‘oi-t> a n;: '■ a?;a has eoirmienecd^ rihd J.* tr* 
has risen hv th( force (d ge'-ias-alone, and w niunu ti.e aid 
of that erne! henefrt of uainre, vyhieli gcn.-rally naves ihc 
way for the lustre ol the arts by the previous d nkness of 
destrnctton,—ought we m)t boldly extinguish tlu pri ju- 
dices which still purnic ns, and ivje.jt vi^ilb iignlrv all that 
is ditwonhy of o;’,r new alory ? 

But we shall point ont more preciS'-’dv the v rifnir 
e|ualittes observed in ‘he la?*. pr<' lucuons of rhe Ir ijm^hinr 
and enicfebk'd art, and prove tieit they h ive •. sOTimon 
at all times to the works of the most distinguished, both 
among ancient and mou -n artists. 

[J'o be coiitin’fxi,] 


XXVIf/, llemrh on Dun Josjjt'H Bopr.rooEz’.-i^/jzmni;/. 
verMwts\on Pmt tht; Trigonometrical Sunch of Tm>r. 
Imd. Zft^.O*,)[,Mri*us Gii.-Gohy, LL.D, of "the UoyU' 
MiUlary Academy^ W'oolwidu 

To Mi\ Tilioch, 

Dkak Sir, — W'men 1 ^ that I have been *:frea'tlv sur¬ 
prised to set. in the second.'part of the Bhiloaopl'ical Trans- 
actions for t8l9, Don Rbtfilgnw’s animadversions upnij 
part ol the English Tfi^btrometrical Survey, I eonjectuve 
■'hat I am mpitly ticsernhing a feclinj^ whiyh has been more 
or iffss VspcViiHh'f il by eyerV man of,Science yt ibis king¬ 
dom. The public ation of ah aitenpt hy '>fi foreigner to cast 
discredit npon'a great naiiohai ftndertaijinc:, Ui the Trans- 
ac’inns o« the ninn cmiuetit philosophical institution ol 
tbH‘ nation, the Koval Society, that is, in a Wfirk which 
learned nien on the continent conienipjaie as a fair pictui" 
■of the :.cicuce and genius of England, is, I believe, a liiiny 
niiprect-denti^ in, the history of literature. If the great 
^irk v..j)ich Don |&ixiriL*iuz has taken \ipon himself to ex- 
ajmiK’, becirTei^ily rcproliensible, it w'ould still have 
fcfcn extrabr^hiary ^WU»e should be permitted to give bis 
* ' censures 
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*'<?!; .i'-'-s t’i.'; p:v in siicn ."i vehif-Ie: hot }tOw ninf'b more 
'>v iPi''".! it l-t* (hi'ii/h.if on inquiry a shall ap¬ 
pear lh(i )’,u ■ iffiirn's are c Ui?‘t!ess, iuid thcrtfcK.* u.ijust J 

This U .1 IV wioch tv<.r\ man C' inpetent inlornia- 
VO(i, whi;: li.xii al hi-an n.c hor v;r of lu» cnuuirvj has a 
rtlir So and. lit»v ■■ soinleasani she under- 

snav i.s SI" .!<£ respiT’ts he, I ent'-r upon it wiihout 
diljv. hii'A !?<■ Colonel Mssd'v.e, w-h >*'n s'cpmauon is so 
t ef'j-i- ;!r'ni;s'.,ieii ‘a (Ins h.ei'tu r.^. is at p-re‘<(.ni prevented 
lo iv > i.iiiu i^on Uodngoez’s juper th.at decided tmd com- 
iuiiui.'ij uhich if wtl'l hturahcT receive at his hands; 
and hveause htn f'.'.icuee, li.'.ugtvimavoiuahle, may be con- 

Eiriifu Uiio 

liiipi (I t y considerations, J propose, in this 

coniuiu.iK-oujrj show, that the I'bsci' .nions of this.in- 
;■ i'.Ms ii,;( , ruor - iv, in all his niain p -hi! ions, unfounded; 
itf’''- aidiouvh the matter undei inve-.l.fiiLion is, in ceneral- 
•.early ^ u inentar.v, >h^t any tnan o!' moderate scientific 
A>r;'’n,n.v’;ii 5 niiijlil safely ress-t the truth of his assertions 
upon Oss own character arid their inlrinsic evidence; yet, 
it bhoi'.hi he apprebtiided .in, cm this,occasion, my 
judiit uani joav he warned either hv .-irrmg natlanal feelinc:, 
v>i- [jv ptiviUo uuaohmenl, I shall lortify my positions, as I 
yo alv.ny, |)\ such authorities <X'^ nciilier Dim Rodriguez 
nor auv o;rivr ]’'^'isun will be inciipci'i to question, 

ih.tto,.- i piorcfd to the points which Don Rodriguez 
’oKc'ts a‘" du. ha-'is of his jitimadversimis, it may not be 
i.mproju'r if I hnciiy nJvcrt to what siippears his 
■^i.un, it not his sole object, in ni.aVlug those aniinadvcr- 
.Mons at all. ] sliail not, I hope, be, deemed uncandid, if 
I say, that to me this object appears to be no oilier than 
the elepresiion of English (and perhaps o'her) ingci uity 
and exert.on, in order to the undue exahation of the Fiviic H 
scientuie character. To this end, as it would seem, (for 
to what other purpose,can it he?) we are told that in con¬ 
sequence of “the general nnpulsfi which the, hunjati mind 
rcceivi.r' filomthe FrenchTcvoliuion, the membersxif tlieir 
.iv-adciuy of sciences “ invented new ins-'mincnls. new* me¬ 
thod-, new formula,” for ilu- purpose ot il^cenv,ning the 
hjurc tif the earth, 5:c. and commenced “ an important 
iindcrialvino; almost the whole of which consisted of some¬ 


thing new m science,” I have no wieii to, denrcciale the 
value of the discoveries and improvements ,of the French 
mathcmaiiciang; yet surety I m:iy affito that much hajd 
been done with respect to the grand topu*.:in c^icstion, Jong 
befoie the French- i-evolmion. £Hd Euler iiivent “ bew 
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methods and new foromlsEB'* for this ex,press purpose, and 
publish them so long as the year 1753, in the Berlin 
Memoirs ? Dkl not du Soj(»ur much improve this 

branch of analytical ? Did'not Professor Playfair 

solve the general problem in all its uncful varieties in the 
Edinburgh Transactions, Indore the publication of Delam- 
bre’s invcRtigations ? Did not G^eral Roy, and the subse¬ 
quent English nteasurof^, publish ingenious formulae in the 
Philosophical Trair^jactions} althojpgh Don Rodriguez in- 
iipuales thru th^r methods are.kept back ? And, with re¬ 
spect to actual adnie^iirement*,' might not the Don have 
karnt from the Philosnj^l^cal Transactions (see volume? 
Ixxv. Ijcxvii. Uxx. Sre.j that Government surveys were com¬ 
menced i« ScoRand* so long back as ,l!745, by Lieut. Gen, 
Watson; that in 17^5 the work was continued ; that in 
l?€d an authorized coipmittee iir deputation of the ma- 
tHem%tical‘philosophers of England and Prance met at 
Dtjver,,^ , concert The best tineans carrying a senes ol 
triil^ksIrdm Greenwich to PaRa; that the>oik was soon 
ahcF Issued by 4be appointed persons tjt both countries *. 
and from that period it has almost regularly proceeded 
in i^land^ whatever interruptions it may have expe- 
ricnci^in Prtncei How, then, pan a writer insert in the 
I’hiloaophfcal Transactions, where evidence to the contrary 
abounds^ a jWper frotn which, all who are unacquainted 
with the btstoT important ^class Rf operations 

would conclude th|t 'l^ey origimte^ in the determination 
of the Freni:^ to ^ establish a new system of weights and 

measur^.rV ' ' 

To the same ^id apsp^entty tends the DoiTs assertion 
that the SwedUh pr^Setences, oncour^ged hj the 

succen of^ ihe epe^o^wns tof/ducted ini ^ance^ sent also 
three of u% i|tembf rl intpxjbaif^iind To' verify their former 
measureitient***’ JPp Rip HgturaKvlCh.dcnqy -nf this state¬ 
ment is to pn>diiM?e tbebRicfi th?t tbe rewent operations of 
the Swedish pbilosopheri wt^ in hwo^lfeiinitatioa of the 
French, and that They-were usidertReto for the purpose of 
verifying or of, correcting admeasure¬ 

ment; in both Which; rcsj>ects^t|i§ Co|dunnggiven is widely 
difierent from the troth*. 1^i|iapland measure in 1736 
was not conduct^ by Swedish, bi^bjf By^ch academicians; 
and the correction of it was pfopusw long before the 
French revolution. The are the true circum¬ 

stances of the C4sc,'‘a8 I received tliein fiipm a,learned Swede. 
Mclanderhlelni, the venerable president, of the Stockholm 
Acttdemy, had abnofl firom his youth doubled the accuracy 

■ , of 
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the operations ef 1736, and «ought anxiously for m 
opportunity of repeating them j waited many ye«n 
before he could avail himself of | faviuirable coniuneture 
of circumstances; although latterly he bad found in 
M. Svanberg, a young man of great talent and activity to 
conduct the operative part. After hearing of the new 
mcaKiirc of a degree by MM. Delambre and Mecham, he 
wrote to some of the f'reneh niatbcmaticians on the sub¬ 
ject, but with no intention of solicftinffdhem to visit Lap- 
land. Soon after this, Bonaparte, at the suggestion of the 
then National Institute, a letter personaliv to the late 
king of Sweden, reqiiesting permissbn lor some members 
of that body to proceed to Lapland, in order to determine 
an arc ot the meridian. That high-spirited young monarch 
re[)licd, that he would consult his owrjr,Academy of Sctcfloes 
at Stockholm, whether luch tin operation was desirable 
for the interests of science^ and, if they were of that opi¬ 
nion, he had no doubt he could find Swedish matbeiDati- 
cians competent to the undertakh^. Hence MMi Svan- 
berg, Ofverbom, itolrdqnist, and Palander were af^inted 
to examine anti repeat ^hc measure of the Frencli acade¬ 
micians; and this i.s what Don Kiodriguez lernis ^c ex¬ 
pedition of thrte of the Swedish acaddtaici*ns ** to Lap- 
land to verify their former measurement 

With the same spirit it is natutal to suspect Don Rodri¬ 
quez speaks of Colonct Mudge as ■** a '^ilful olserver,*’ and 
merely such, adding that “ one cann^^ but admire the 
beauty and perfection of the instrument employed’' by 
him : while, when he cbaract^srizes the labours of the French 
measurers, he assures us theythe highest degree of 
confidence;” and, *<by the sanctmir Oif sttt^.^an union (4 
talents, give such a degVee of credit an^ authcntfcity to their 
conclusions, as'could scaredy be acqnir^ by bthef means.” 

1 shall not antiftadyeri *ipon this invidious contrast; but 
simply rentaTk hfia> Dpujldopts e strange method 

of verifying hjii'posltionk* He admitjf that Colonel Mudge 
is a skilful obsi^#er,' wbfli fcnpWs. very wt«li how to employ 
his instruments; and, th#t'.theremay remain no doubt on 
that head, publishes a p*pw prove, or at least to 
show it probable,. that he has made a mistake of 41 se¬ 
conds in the deiermina^on of a zenith-distance. This 
aiiimadverier has, as he assures us,, gone through all the 
Colonel’s computations by difigiynt'processes, and found 
them correct, or only evincing very trifling discrepahiie% 
such as may naturall/arise frona the diversity of methods: 
yet he cannot find in his heart to shop"'a single word erf 
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commendation on hjiia *a a coinpuler, w* as an investi*' 

gator. /■'''■•' 

llie precedinfij rcnffcijM^,.«!in suffice, T apprehend, to ren¬ 
der manlt'es* the probiii^ ohjeci of Don ilodTiguPjj’s pajH-r. 
I shatt fliow pr( ceed to int|uirc* how far the reasons assi|»neti 
by thrs gentleman bear him owt in his attempt to throw 
suspicion upon the operations Coloni! Mudge in mea¬ 
suring an aic of the mwJiaii. I’he Don’s paper, it is true, 
is rather desultory and nnenmif'cteil ; but 1 trust 1 shall 
Jieithfr misrepresent him, nor do itt)ustice to his argunienls, 
by eitdeavouring to redoce them to the following oukr. 

1. Colonel Mudge's oljservaiiohs must he wrong somc- 
'whrfo, because his results do not correspond w ith those of 
the French measurers. This is not ppsitivelv afljriued. but 
€vety where strongly’ implied t fur Don R. ashuni' s ins 
Talufe'ot’ the radius of ih6 eartlr^s ctjualor IVom ibt Trtnch 
tneaiShremeiits and computations j and be taft' it iiu 
grttrted, that the haction exhibiting the idtio of the duTcrei.t.. 
of tine earih’s axes to the major axis, technicaliv termed Ur. 
Comp^ossion^ hes somewhoie between tho'-e limits ^ and 
which 'a Puperficiai observer would adopt as rno-it 
suita^ to the french operations. Such assumptions, by 
the way, arenoither coimstail w’iih fair cnncisiii iior w.tli 
sound logic; for the grand object in measuring aio^? of 
meridiaits is to deierrpine ihe ratio of the earth’s axes j ar.d 
when in the course of am- such admeasurements avinveiHy 
remarkable anomalies arise, it is a inere pvtiuo pritui/ni to 
Conclude that there nuist be soraetrror in the asirunomical 
observations, because irrcgularitits as great or irreatcr than 
those-^hich the operaUons indicated result from computa¬ 
tions resting upon a gratuitouslv assumed ratio, 

fiat some of the French operations at home, compared 
■with those at Pern, give about lor the compression^. 
Be it so. That is no reason why any such ratio should be 
idopted as the test by w'hich to try the accuracy of English 
observations, Don liodrigucz himself, when applying iho 
same lest to the Ficnch meridian, thereby detects irregu¬ 
larities, and gpt'it ones too; yet docs not whisper the 
gentlest hint that they were occasioned by inaceuiate ob¬ 
servations. Why not ?i llccause M. Mechain “handli d 
instruments wish delicacy, and was possessed of pt - 
f^itor laknts for this spicies of observalum.” So that a 
j^aUiitoua assumption should suffice lo render English ob- 
fCPyiUioiW^do^Ullul, while it leaves the accuracy gV French 

^t,^sifpmiePkijwjae^tom.-\* p. 169. 


ones 
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ones unimpeached. To me it appears that a candid critic 
would in analogous circutm^tanCei make analogous ifl- 
Terences; and not sift one cla»i^|||f results to the'bottom, 
while he satisfies hnnsclt with fflwely glanctng at the sur¬ 
face of the other class. Had he examined the French 
measures a little more minutely* he would, instead of adopt¬ 
ing them as his standaati, have found that they exhioit 
far too great irregulariiies to be .^titled to that htjnour, 
K'aking the results of the operailoiis ol^Xfcl 'ndire and Me- 
chain, as subdivided naturally by the assumed stations at 
Dunkirk, the Panilicou at Paris, Evaux, Carcassone^ and 
Montjouy, and applying to tb'mt the principle developed 
by Legendre, in v^’hich “ the sum of the scfuares of the 
errois is made a the requisite compression is 

i i j ; and even thou, the ricviaiiona Iroin what the theory 
would rc(|uire are, at Diinkirk ~‘i that is, nearly 8^: 
decimal seconds; at the Pantheon, +5''C3; at Evaux, 
— f'''79; and atCarcassone, -f 1’''’34. litre the compres¬ 
sion which agrees best with the ohservalions is mor^ than 
double what it ought to be. If 4 medium compression had 
betn chosen, the errors at the several stations would have 
deviated still tun her from the probable ejrors of c^Merva- 
tion. Don Rodriguez will find this confirmed by Puissant, 
Gi-odSsie, p. !37* t4l, and bv Laplace, Ejpnsitwn du 
Spteme du Mov'U. iiv. i. ch. iii. After he has duly re¬ 
flected upon the dcducluais of thoiSfc philosophers, he will 
perhaps be coiivuicetl that he has been rather precipitate in 
lakinu' the Frcncb ootiatious at. a standard. 

liui 2cllv, \vnttr inTers that there must be some 

error m Col. Mudgi ’s observations, because they lend to 
show that the tcircsinal spheroid is very irregular All the 
measurements “ which have htt-n hitherto made in the 
northern hemisphere arc (he ttlb* u-<) extr.eiVkiif soiisjattorif 
by fhrir af'ueimnt. and give us great reason i.> presume 
that the gMieial level of'the carllva .-.iirface is elliptical, and 
very rti^uu'rly sod* There woidJ Pot r.avp remauTed the 
sniulie.^t doubt respefting the earth being flattened at the 
poles,'' but tor ilu',“ incasuienKni tKitormcd in t.r.giand.'’ 
But “ this measure atone wvJiilil lead to me sipposition, 
that the caith, instead of being tlaliened at »he poles, is, in 
fact, more elevated at that pan (the aulho*' meuns those 
parts) than at the equator, or, at least, liiai its aurtace ja 
not that of a regular solid,'* The degree!^, in lart^ increase 
aa the latitudes dimmish; whah, says DonHRodriguez, 
excites a suspicion of some incorreciness/itj''fhe obser- 
yations themselves;” whereas, the iiitereuce ii, 

M 4 • ,.lhat 
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that an insular situation is very i^ fitted to promote the 
determinetion of the^iM of the earth. 

Let us see, bow«Wl||^w^*‘ satisfactory'^ former mea¬ 
sures have been by /t^cemmti* and how completely 
they prove that the eaitn^s surface is “ very legvlnrly ” t*l- 
Itphcal. Lacaiile’s degree in J«t. 45° N. cotiip^red with 
Bouguer's at tlie equator, give* for the compression 
The degree in Mary 1^, with Bougucr’'s equatorial, gives 
i he Spanish degree at the equator, with llie French, 
degree lat. 45°, gives -s-Jt* ■ Boscovich’s Italian degree, lat. 
43 °, compared with Bouguer’s at the equator, gives 
Bishop Horsley, by a geometrical mean of twelve different 
cliipticities, obtains Boscovich^,taking a mean from 

«U the measures of degrees, so as to^mBjee the positive and 
MMative errors equal, obtains Lajanidc, by comparing 
3fa^r Lelseanig’s degree i« (lennlhy with eight others 
in di^fferent latitudes, gets r-jy. And the recent measures 
in>J?IVitce give, as we have seen, Buch is a summary 
«jf ilh« evidence from which it is to be Concluded that the 
caith is elliptical,’* even ** very regularly so.” General 
'‘'bo had got a habit, not very uncommon among 
Englishmen, of deducing reasonable conclusions 
ffqih^iiomiuous appearances, and not twisting them to 
. suit a. fanciful hypothesis, aslumed seven different spheroids 
of varying ratios between -j-’y and -j-Jy; and, on finding 
that none of them corresponded so uniformly as might be 
wished, with the. operations iij.^different latitudes, made 
these inferences : ** Hence it i 5 *'"^)vious, that the arcs of 
ellipsoid, however grfeat or small the degree of its obiate- 
ness q^ay be, will not any way correspond wuh the mea¬ 
sured portions of the surface of the earth.” “ Hence it is 
that philosophers are not yi*l agreed in opinion with regard 
to the figure of the earth; sonic contending, that it has 
no regularf^re, that is, not such as would be generated 
by the rev(»luiion^f a curve around its axis.” And again^ 
after specifying some other facts, ♦* From all which 
mav conclude, that the earth is not an ellipsoid," 

Nor is this opinion peculiar to Gen. Roy ; it is common, 

1 believe, to all who have contemplated ihe subject, except 
Don Rodriguez. Thus, Puissant, at p. 167 of his (icodSsiCj 
sa\s, “ La comparaison des divers degres niesiirC'' a I’equa- 
teur, en France, en Peusylvanie, etc, donne lieu a decider 
qia: le* inertdicns sont difiercns enlrVux, ct n’ont pas la 
lontie ^Uptiqfi^e.” * And at p. 222, D’od Pon dolt con- 
ctwre que l^tgtre rdu point ia .tbrme reguhere que Ton 
4erait4«tote a^lrilmcr,”' same purpose writes 

Laplace, 
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Laplace, at p. S6 of his Exposiiion “ Les deares du 
nord et de France donneiit reliipticite de,» Jerre, 

que les degr6s ds France et de donnev'/ ^ale k 

rkr’ iJ paroit done qne la terre ^'tensibleuienl nlfl'crente 
d’un ellipsoide. 11 v a mfime lieu de croire tju'etle n'vst pas 
tin solide de revolution,, vi qne ses deux hemispheres ne soul 
pas seiublables de chaque c6te de requatcur,” 

It is curious, however, U) obser^ that notwithstanding 
this extreme want ol unil’orinity,%i the results I’urnishtd 
by terrestrial admeasurements, those which are deduced 
from astronomical theory, and the osciiiauons of pendu¬ 
lums, correspond very nearly. 1'hus, L'.ij)l.ice’s deanction 
of the comnressioii frouj the lengths of pendiiiums in dif¬ 
ferent latitudes, PuisNant, Topographief kc. 

p. 66.) Clairaut's well known modiiication ot Newton’s 
theorem, derived from ihtf dimimitioa oi gravity, gives 
The phaeuomcna of the prectsston of the equinoxes and 
the nutation of the earth’s axi s give for the maximum 
limit, A lunar tnequal ty in longitude depending upoa 
the earth's ellipticiiy, and expresssed by --20-"9')7 sin. Q 
of the moon in longitude, requires the compression to be 
between and nearest the latter liniuJ|i^-iAnd 

a lunar inequality in ialitude,, depending also on the cGtn- 
pression, and expressed by —i£4'''’6pi4 sin 5 , requires the 
compression to be between -j-j-j- and xt.Vttj leaning to 
the latter limit. So that the ratio of the ranli's axes, as 
deducible from these independent theoictical considerations, 
lies within much narro\\^T limns than we can gc-t in any 
other way. Bui this dots noi afl'cet the truth ot the pre¬ 
ceding remarks. It serves principally to show that, what¬ 
ever may have been the derangrmenix of ihe teircstrial 
spheroid since its orieinal iormaiion, they are not such as 
have differently affected the several phamomeria occasioned 
by its aggregate attraction : w hile a very shgiit considera¬ 
tion ol ]he effects of the deluge, of cartl^uakes, of volcanic 
' operations, of extensive dislocations of strata, kc. may serve 
to convince us, itiat however regular the earth might once 
iiave been in its general shape, there is now no ri ason to 
expect that “ very regular” surface from which Don Ro¬ 
driguez persuades himself there ought to be no essential de¬ 
viation. 

3. Don Rodriguez is furtlier confirmed in his opinion 
that there must be an error in the observations, especially at 
Arbury Hill, of “ nearly five seconds,''’ because he thinks 
no such anonialv as that cart faiily be ascVihfed to the effect 
pf local attracUons. He docs no\ dgayi* that iircgulantie* 

. of 
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of tfie earth and focal aiU*action.s may occasion considetaWc 
discrepancies }*’ ytt pdt lielieve they can ever pro¬ 

duce a deviation af^i^^'Wiagnilude just specified. Here 
again he is at war wi^^ifcdecisions, I believe, of all pre- 
ceotiig philosophers #ho have direeied their attention to 
this subject. There are, obviou^y, three causes which may 
jointly or separately occaaion a deflection of the plumb-line 
from 'the true perpind^ailar to the earth's surface; namely, 
an insular situation, the attraction of mountains, and strata 
of unequal density beneath the surface : and either of these 
mav be productive of considerable eSecis. 

To arrive in the casie&t manner at an estimate of the effect 
uprin a plumb-linearising from observations made in an in - ♦ 
sular situation, let Don Kodriguez imagine the simple case 
of a triangular island so posited on the surface of an aqueous 
spheroid, that a meridian shall run along from its vertex, 
directed northward, to the middle of its base ; be will per¬ 
ceive that, in such a case, as an observer proceeded from 
the south towards the north, there would be a ci'iistant va- 
jiaUon in the deflection of the plumb-line, in smh mannei 
that.thcre would be only one point on the meridian, where 
thci^aclions occasioned by the islahd itself should be so 
^^'dmrpoiscd and adjtistcd, tliat the true and observed ver- 
tic^ lines should correspond. Pursuing this hypothesis, 
with the reijuisile modifications, tor a neighbouring con¬ 
tinent on the south and m immense ocean north, he will 
find that the singular order exhibited by the English esli- 
inatcs of degrees, though an uil^pected, is by no means 
an unnatural, consequence of our insular situation. Dr^ 
Hutton has treated this very point with his usual perspi¬ 
cuity, in a valuable note at page lf>8, vol. ii. Nt-io Abridge- 
fiietit of the Phitosophkal TransactiovSi published in 1603. 
That note is too long to be copied into this place; I shall 
therefore merely transcribe the Doctor’s concluding in¬ 
ference ; “ Hence.;also it follows that insular siiuiuions 
must be worst of any, having the plumb-line deviating to 
the north at the south end of the line, to the south at the 
north end, to the east at the w'cst .side, and to the west at 
the east side; thus producing errors in all observed latitudes 
and longitudes." 

Laplace mo«t probably alludes to this kind of effect, at 
p. 30, “ Exposiiio7i,‘* where he speaks of the much more 
exihnnm atiraciious than, those of mountains, of which the 
effect is sensiti^'e in Italy, Fvgland, he. 

Tbatqhe d^el^^ons of the plumb-line, and the conse¬ 
quent cltipaal#X>f (hn^-iengths of degrees, must be greatly 
' - • affected 
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aficcied by hills and valleysj is also very .manlt'est. Pro¬ 
fessor Playlair, after descrj^ngvijjte irregularities thus oc¬ 
casioned in the degree at I'here arc, 

situations in vvhieli the of a small arc 

jTiight, from a similar .cause, radius of curvature of 

the irieridian hifinitef driven negative** See lulinburgh 
TiansiU'tions, vol, V. p.*^. Ami Dr. Maskeluie, after 
trcaiiug; ^)f Mason and DiNon’:* degree in North America, 
says, “Mr, Henry Cavendish havmg investigated several 
rules for tinding the attraction of the inctjualiti'^s of the 
earth, has, upon piobable sui>posiuons of the distance and 
height rf ihe Allegany mountains from the degree mea¬ 
sured, and the depth and declivity of the Atlantic Ocean, 
computed what alteration might be so produced in the 
length c<f the digrt-e; ai d finds that it may have been di- 
fninisked hy Co or loO im$e$ by these causes. lie has also 
found, by >iiniiar calculations, iliat the degrees measured 
in Italy, and at the Cape ol Good Hope, may he very sen- 
sil'lif afiected by ibe aitiacLion of hills, and delect of the 
atiiactiiin in the Mcditeiranean Sea and Indian Ocs»ii^^ 
Phil. I'rans. vol. h,iii., or New Ahridgcnunt, vul. 

Wnh respect to ific third cause c| irregularity 
GWca’c, p. 1 . 37 , remarks that anomalies in the lati^lcs 
arc ih vltirss produced by local attractions which iSiangc 
the dircciiun id ilic apparent veriieal.^' And iVofessor 
Playhiir, in iiu xcclitm uicrnoir i have ju^i quoted, (a 
memoir, 11 slum'll be rei5s)llictt.d, which '-as written /fi/f 
years bcloit the rcniriikable uiiomalies in toe tingii'h mea* 
suies were known,) atfirnifc th.it “from suppositions no 
wav improbable, concerning thcclenslty and extent of ma.s!»cs 
pi varying stiaia beneath the surlaie, he has found, that 
the erroi.^ tlucs p oduced may end/y <n:ioimt io icn or tzvelie 
seconds' “'I'his cause of ciror (as he justly icni.iiks) is 
formidable, not only because it may to a great c\U*nt, 
hat because thtre i< nut any t>hihic rnark by iclixh its ex~ 
istence may aln nyt ie dhthivni'lrt I** 

Here, then, an liiree suinces id ilcficction from l!ic true 
plumb-line, neither of which is correctly ap|ncciaf)le in all 
circumstances, yet of which each ano' be not onlv percepti¬ 
ble bnt important; and ihe coucmreiu cflect ot a.i may, 
doubtless, be very con.sidcralilc. Yet Don Uodrigucz U 
unwilling to attribute a deviation of tour or five secondtji to 
or all of these causes. * s 

4, This writer infers that-mistakes nywt*'have occurred 
'p> the observ^^tion»p becauW the 'oilijbt “ errors will 
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be found in the eBtlmate of the entire arch, and will in* 
crease in proportion ^ itlie extent of the arch measured; 
but in the English ine^ltmertt we find exactly the reverse 
of this.” Here he tljc principle proposed by Bos- 

coyich, but condemned ny t^aplace, for a reason thus briefly 
assigned by Puissant La suction donn^e d’abord par 
Boscovich est vkteuse cn ce qu’clle est fondee sur une hy» 
polhese inadmknlilei savoir, que les erreurs dans le mesure 
ties ares du mendien sont proportionelles a leurs lon¬ 
gueurs.*' 

b. JHe concludes that there must be an error of some 
seconds in ihe observation's of the fixed stars,’* because 

the results of the observations made on different stars 
differ no less than four seconds from each 6ther.*’ Now, 
what arc the facts’''^'on which this inference rests ? Simply 
these: that the only two stars which indicate any such dif¬ 
ference, in the whole series of observations, are ft. Dracouis, 
and ^ UrsjE; that they give a difference of 4'"l9, not in 
the amplitude of the arc between Dunnose and Ailury HHt, 
but of that between Dunnosc and Clifton; and that whether 
two stars be rejected, or retained with the othtxfifteen 
cm^^cd in finding that amplitude, they will not occasion 
a ^bH^nce of a quarter of a second in the result. How, 
then, can a fair investigator bring this as a reason for an 
alleged inaccuracy, when it obviously cannot apply to the 
case? And what must be thought of his impartiality, if it 
shall appear ihatm-w in this respect the observations of the 
French and of Major Lambton, w'hich he so manifestly 
prefers to the English observations, are far more open to 
censure ? Allow me, therefore, just to make the com¬ 
parison. 

Of the English observations none are suppressed, (the 
observers going upon the principle explained by Simpson 
in his “ 7‘racts” which clearly establishes the propriety, if 
not the necessity, of taking the mean of a number of ob¬ 
servations,) and yet ntj irregularity of consequence, except 
the one above specified, appears. But, it may be seen from 
p. Disco^rs pTcUminaire, tome i. Base du Sysihie 
Meirique DCdmal^ that no less then sixty~eigkt of the 
French observations upon j3 Urs» majoris w’cre rejected, 
and termed Lad ; lor no other reason that I can perceive^ 
than that if they had been employed they would have given 
thclatitvide of Dunkirk about a second less than the obser¬ 
vations of the pole-ltar gave it. Let Don Rodrigue* re¬ 
flect upon this, and ^ben repeat that the French operations 

nyerit ihs Ugil(je$i ^gree of confdence/* But this is not 
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allt From p. 39 of the same Dismirs Pr^liminaire, it ap* 
pears that three stars only^. by Mechatn at 

Montjouy, in consequence of^e ^»|klence of the results 
arising from them. Among th^^,|^'Hjccted was ? Urscef 
because diflfercnt observatiorif g^’ a diffi^eitce of So 
that the French also dkiec^d an irregularity respecting this 
star. They assign, howeyer, a wrong reason for the tact; 
for they attribute it to errors in Bradley's table of refrac¬ 
tions; while the truth is, that t UfBgia.a doubie star, by 
no means ^asy to observe properly,^*^!itJoed if appetfg not 
only from the observations of Col. Mudge, Ac. but from 
those of Dr. Herschel, (Phil. 'Trans, vol. Ixxii. New 
Abridgement, vol, xv.,) that both 0 . Draconis and Ursae 
are double stars ^ that, of the former, l|^e two constituent 
stars appear equal, both white, and not easily disunguish- 
able, and at the distance of 4*"33 from each other, mean 
measure; and that, of the latter, the two are considerably 
unequal, and the largest "difficult to bisect. Hence, Her- 
schePs observations completely confirm those of onr irigo- 
noinelrical surveyors. Sec also the Catalogues of Wolli|S^ 
ton and Bode. 

Let us next inquire hotv far Major Lambton’s oh||^i«ff* 
tloin!, which Don Rodriguez also seemi to delight imish-, 
logizing, deserve to be preferred to CoJ. Mudge’s. from 
p. 336, vol. X. Asiatic Researches, we learn that the Major's 
observations upon a Serpeniis were 14, of which two were 
3'-^ 3f 3*"3S aiid 3° 36' 53'"{i3, furnishing a difference of 
iy'3 ; more than ihmOle the difference that has been found 
in the English observations of which the Don complains t 
At p. 35/ atrain, we have a rcgi.'ter of sixteen observations 
upou V Aquilaj, of whicli two differ by 0‘"'t7• At p. 358, 
we have eighteen observations upon Atair, of which two 
differ by 5*"38. There are also sonic other palpable dif¬ 
ferences in Major Laiiiblon’s resuli-i, as deduced from 
different stars. Phe greatest is lielwecii Atair and Markab; 
being 5*"48. Atair, from the number and agreement of 
its observations amon^ themselves, should be correct in 
zenith distance; yet it gives ibc latitude of'die station, 
Dodagooniab, less by 3*'''4 than llie niean of tbe nine stars 
employed Isy Major Lambion exhibits it; and the latitude 
found from a mean of the four noribcrn stars is '"'04 
tjrea^er than the latitude found from a mean of the five’ 
southern stars. Discrepancies of more than 4" may like¬ 
wise be frequently found in the observations recorded in 
vol. viii, of the “ Researches." Most of probably, 

' m 
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iti great’ weiwre attriba^ible to the imperfectious in Majof 
'LambtonV sector, Js only ot five feet railius 'while 

the English is df and is provided with bfcii few 

coniparaifvely of ,the’-i^ildtsite means of adjustment; but 
wheihct they we to be ascrthed to the observer or his in- 
AmmentS) they prove tbai DomRodwguea has been rather 
precipitate in saying, ‘"the same Major Lambion, who has 
fitcceedifd sern dijn Asia, gjpd is in po!=sesaion <d' such per^ 
feci histrlime^ts for the purpose, would be singularly qua- 
iffied^'for i similar undeftaking in Africa/^ In mailers 
which admit of examination and proof, it is not the custom 
witfr Englishmen ici bow at once to the authority of a mere 
ipse dixit. Was Doir^fe’driguez really ignorant that, with 
Respect to accuraqi^ of observafiou, the English proceedings 
are thus greatly superior to those of the French and of 
M^or Lambton ! If so, ho\V greatly is he ro he pitied for 
writing so much on a sul^ect hf had previously sn little 
considered I If aware of ihis superiority, liow much 

tnore is he to be pitied, for giving so unfair and unnatura! 
♦‘•Cpresentatioa of the business btfore him ! 

r'lPfom one or oilier of the reasons J have thus examined, 
•■^lirifillodriguez says, “ it i> ahnoft hymid a doubt that it 
is ft) errors in the nbsermliou'i of iatnude,*’ the singularity 
in Col. Mudge's results ninst be ascribed. There ^lust be 
an error of some seconds in the observations, especially 
at Arbury Hiii.”. And he asks How is this to be disco¬ 
vered ? ** I low ? Why, bv s iiiply ropeating iht observations 
at Arbtiry Hilt. The position of the station is so clearly 
described in the Piiilosop'ucal Transactions, that any person 
may find it within twenty Ject; and the fanner who ownv 
the field can show the identical spot. Don Hoclriguez or 
some one of his friends has doubtless hmidy circular in- 
slruineiits of ihe French cou'^tmciion, by which the zenith 
distances could readily have been taken, and then the cor¬ 
rectness or incorrectness of tiiC English observers might 
have been proved in a way from w^ich there could be no 
appeal. 1 hough to be sure, if that plan had been adopted, 
and the Er^lish results had in consequence been verified, 
Don Rodriguez’s paper could never have appeared. 

ITfere is, however, a method of determining the point, 

^ even without taking this trouble. Having then shown, 
J ;irVust satislactorily, that Don Rodriguez’s reasons for 
^ iflfspvitiug an error pf four or five seconds to the English ob- 
ave nugatory; 1 shall now proceed, with ail pos- 
jilSbje coacj^iiessl^fsbovv that there cannot be cm error of 
/(mo 
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6«e second either ia the obsfrv’a^^m ai Arbiiry ililSji^ «t ' 
JX/njiofie ; toid those at Chtton ENm’a owa ctm- 

ees^ious, out of the question. 

ijrst, the manner of filing th(j|; |Jenith^sejelw ooul4 not 
lead to error. For, ‘♦io protftire for the exiero4i Standi (saya 
CoU Mudge, Pbth I’mns. J803), and thence 'fe>r the 
spp .iratusy a firm foundation, I cai^^ed four long staked to 
be driven into ib§ ground, (one each foot of the stand,)' 
to which its fett were firmly screwed down, ^be surfSlcea 
of the stakes were cut off smooth, and brought int<nt^ 
same horizontal pl^c, by which means the intern^ frame 
and sector were placed much vvilTiiu the limits of their'^ae- 
veral adjustments." The whole wa#*incIosetI iri a swtabie 
observatory, m 

Don Rotlriaucz may perhaps think the French method 
of fixing iheir instrunjcnts, on''some occasions, preferable 
to this. The reader shaiyiulge. Their, instrumeats, both 
for taking hofizonta! and vertical angled/ were sometimes 
placed, on ioftcring stages, so as to give anomalies in the an¬ 
gles of iVom 5" to s" ; furnishing, as Delamb re terms 
^ le lonrmcnt dcs ohscrvatcurs.^’ Thus, at u. 46, DheoWS 
i'rC/mino’re, we arc toici that at Chatdiori there was 
higii wooden ‘.laire erected for an observato y, in which ih© 
carpenter had so badly none his work that “ le moindre 
vent agiiaft toote la machine, dc manierc, non scuiement k 
rendre les ohstivalions moms sures, maii d incfu.tter les 
(ifxtfn'aterrrs/’ And on tnrnirig to p. 174,'tome t. it W'ill 
be seen that the ob.servcrs had not to contend with a gentle 
gale; for tliey there icl! us of ihe ‘‘ unnf qin agitoit 

ie signal ot I'ii’srrnnsenl." I’iic witole vias i/otioi down 
shorTty after. \V'ill Don iuidrigiiez place reliance on ob¬ 
servations made front such a platform in such a wind, atid 
notwithstanding doubt the observahnn.^ made with a stable 
instrument by the I'lnghsh? And let him not forget, that 
whatever error was thos occasioned in the distance between 
Roiscomnnut ami Chatillon, i.'. more than doubled in ail 
the remaining triangles of the seiics, by reason of the bad 
shape of the triangle, Chatillon, Ihnscommut^j^ Chatcau- 
iienf. 

If no error in the Knglish. observations c.in be fairly im- 
piued to the manner fixing t.he zenith sector, neither 
can any be ascribed to tlic innsfrticlion” of the instni^ 
inent itself. This was most posuivciy dc*cUrc^| by two very 
excellent judges, the late Amonomer Mogalf and IbeHort.' 
Ilenvy^ Cavmdisht on their close e.xaminatiofrcft tha in^l^ 
nacm. It will also be inferred, vvdlhoui ftyskpttom, by 
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compctf^ni judges, on reining the description of it in the 
Phil. Trans tor 180^rf|^(| those who have seen neiihwr 
the instriinient nor i^|||^riptioii, it may suffice if I re¬ 
mark, that the the divisiotut on the arch is 

evinced from this enn^tratmn, thM on running the mi¬ 
crometer screw from division tadivisMii|o«er the whole arch, 
there was uowliere an indication ot an ernir amounting to 
half a secoM; and that the instrument sjitl continues free 
from knpoflhnt deiangettient,” is toleraidy well proved 
by ibis, that the line ol coilimation has been constant du¬ 
ring all the observations and all thesijouriityiiigs of the 
soctoa, and that it still con\inuus the same. 

lu }'he nexfplace, k may be remarked that.no error in 
pbservatinn can imputed to a deviation from vertical 
position ” in the sector. Important inaccuracy m this re¬ 
spect is precluded by the gitat length of the axis, by which 
the instilment p .ri^tilied; and by the ready and certain 
means of placiil|[f^>ihe plumb-line directly over the iliumi- 
lu^ted dot which marks the middle of the axis, or true cen- 
the divided arch. Fur want of this admirable iiiode 
.^*'icoFfection, all previous instruments are necessarily iin- 
It appears from Phil. Traiu. for 160^, pp. 405, 
40i^ that uhin the insirument is adjusted in one position 
by means ol the plumb-line and dot, it is turned to a posi¬ 
tion at right angles to the former, and the adjustment con- 
£|;pK'd ; and this being the case in these two situations, the 
insirument must neccssarily^be vertical in all others. 

Various leasnns may be assigned to show that the sector 
could not, at any ol the srations, be out of the plane of the 
median. 1 shall select (niiy two or thrte. As 1st; If the 
factor w'cre inclined to that plane, just so much would the 
bath of any star in its apparent motion be inclined to the 
horizontal wire of the telescope j instead of which, both 
Qo\. Ikludge and Capt. Colby assure me. tliat when a star 
came into contact wiili i!ie v\ ire, the I'gbt of the star would 
iippear on both siilcs of the wire Ipr about three-quarters of 
minute of time, the light on each side being equal at the 
c^ti9al : which of ilscif is a positive proof. But, 
Sdly^i Hadibe sector been out of the plane of the meridian, 
fbe.times of the transits of the extreme stars enq loved, as 
luparqiarcd with iwo excellent linie-ketpers, must have 
sb^wn it. Further, the errors arising from a wrong plane 
the mb'idjatr being eoaiparatively very great in tlie ex- 
stars aiid small in those near thd zenith, it would 
*;||^>il|fcV|'^t,pat error in Capella, which is almost at the ex- 
r|^inity;!4#^li^t,ch> W''ould be great^ compared w ti.tliose in 

‘ * "< . V:, fSDraconis, 
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^ Draconis, x Cygiii, fee. wliich were within a small di¬ 
stance of the zenith. But the anmlitudc of the arch be- 
Iweeii Dunnose and Arbury .derived from Capeha^ 

is 1"^ 36^ 2()*^'02, while those froni the othei two 

stars are 1“ 30' 19*"42 and ; a fcointidence 

which proves that instrument coulii not possibly hav^t 
any perceptible devisHon from the plane of the meridian at 
either station. Other reasons for coming to tlve same con- 
chision will appear, on attending to the prt'cauVtops in ad* 
justing by double azimiuhs, &;d. as descnbed^it the Hii* 
losophicat Transactions. 

The correet pojftl^n of the sector in all respects is further 
proved from this: that the observations, hoVvever distant 
in paint of time when the proper corfectionsTor aberration, 
nutation, 8 ec, are applied to thein> reduceMolways very nearly 
10 the same mean place. 

Hence it must he obvious that no error could arise,' at 
Don Rodriguez suspcctSj|,froni the imlmmentf whether in 
“ vertical position, construction, or sdiKe accidental de- 
Tiingemcnt.” 1 shall now advance still further, and prove 
thni there is no error, in fact. For, if there were any i^rtot' 
in the zenith distances at Arburv [fill, it would at Once be 
detccUKl on coinparibon wiih tlic obaei vaiimis at 
Now the distance between the parallels of latitude of Blcn^ 
heim and that lull, 130jh:2 feet, furnished by the survey, 
gives for the correspouclintr celestial arch 22' 59*"33, while 
the observations of y Dracouts at Blenheim, compared 
with the obi-crvAtions uiion the same star at Arbury Hill, 
give 22' 5y "C. So that there cannot possibly be an error 
t»l' half a second at Afoury Hill, unless the observations for 
live successive vears at Blenheim were all wrong: and 
Blenheim obseivatory, he it vccoilected, has been long 
celebrated for the excellency of its instrument, and se* 
Iccted even by Snanberg for the accuracy of the observa¬ 
tions there made. So again, with regard to the Dutinose 
station, the latitude of Portsmouth observatory, as in¬ 
ferred from the said station and the data in the Trigono¬ 
metrical Survey, is 4&' 2'^'05 ; while the Requisite 
Tables, tlie edition of 1781, give it 50® 48'3l^ So that 
the observations at Duunosc cannot possibly err half a 
second, unless there was an error made by Witchell -and 
Bayly in dcterinining the latitude of Portsmouth observa¬ 
tory, with an admirable mural quadrant by Bird. The% 
two deductions, then, completely exclude fiensible error at 
Dunnose and Arbury Hill: and these inferences, it is evi- 

V"oK 41, No. , 179 . A/cn/M 813. N ,, deur^ 
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dent, might as easily have been made by Don Rodrigueait af 

bv me* 1 =^ ^ * c 

' This gentleman faffher crmfirmation ot 

the truth of the whoMfeA, if he will examine the ope¬ 
rations by vvhicli the w StMl an of Danoftse is extended to 
Burleigh Mok# and thif^for earryi||ron 4 new ni^ridt^ 
from Black Down to Delamere Fewe®^ Theiw,. it trw, 
are not to be found (liir what reason I cannot say^ m 
I^ilosopbicAl Transactions. But they may be seen in the 
thiTd voluiiid^?nf the Tri^oftbinetrical publi^lted m 

1813 by order of the Iloard of Ordttartjfe a ^'hnne with 
wbicl^s^me of Don.Rodriguez's frietrais in ICngland are 

do^btBsi‘<acquainted. • • r 

.*Aa.a last cchroboratfon of the w'hole portion from P^in- 
lioaB,to Clifton. aAnomiiing to 3 50' lot me add 

that, when compared with* the meridional arch 1 I 

by means of the vfluahle theorem inves^aied by 
rtofcasoaPlayfai^Eklinburgh'I'ra^saciion^* vol. v, pp. 8, 
for the coniparisli^f large arcs, it produces u-TT irr ^ 
fjj^iiting comp^esshv. While Svanberg (p. ty2, hsposi- 
gives -rrr'i^ compression, as deducible from 

•J^Omparison of his measure with that at Peru. 

we have confirmation upon confirmatton, of the 
l^^tness of Col. Mudgts’s operations, both general and 
]^axticular ; and of the extreme rashness with which Don 
Rodriguez has affirmed that “ it is very evident that the 
jtt^nitb distances of stars taken at Arbury Hill are affecUd 
By S^ome considerable error.**^The matter in question might, 
as ye^ will perceive, have been settled in narrower compass; 
But. the celebrity of the Institution under whose auspices 
ti^lDoo's animadversions are circulated, seemed in some 
m^uife to call for a tolerably full reply to his paper. 

Fw.ihe reply here presented the public must consider 
she ^oite as responsible; and I trust that when the two 
pj|pers have been compared, 1 shall not be thought to speak 
n^tnpatibly with the courtesy due to a foreigner, or the 
ji^poct due to a brother niatheiqatician, wffien I say that 
j^odriguez has completely famd to establish the point, 
JfWP^fttigj&which he ought to have lelt certain before he 
his strictures. 

Military Academy, OlINTHUS GreOORY. 

March 5 , ISIS. 
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XklX. Description a hanj^ Scaffold ip '^ med Ut 

" " ~ms off Mo&ses, 


repairing w painting 0% 

Mr, Joseph Davis*. 

snd b^SiHy the fNiioflii^lioOse) 

whicb il®Mindf-Theatre, in Caihsrits^'Streety 

Strand, r invented a machine whiph answers for such fhir- 
puses much better than a scaiTold^ and saves'««((HiftkieiM 
expense. As J conceive this S>bntrivanee may be l^ne^ial 
t j the public, r^i|iild he happy to submit a mod^l ther^f 
to the Society oi^llrts, &c. for therr inspection. ' 

My machine is twenty>six feet long, and coti^ |ite Vm 
pounds ten shillings, and when no longer wanted for, ibis 
purpose,(|he tiniber is worth tw'o pounds. A singje poia- 
chine i^y he made thirty-six long, and united to any 
leogih, 4 i|^ld when not in use, «raay be folded up and pn^t by 
as a common ladder. 

On this plan of a scaffold, there isi^poccasiort to break 
up the pavcnient, or to give the least interruption to pjw- 
stngers in the street. 

I am, sir, v.- : '' 

Vour most humble servant, 
Cniharine-Mreft, April 14, l.Sla. ^ JOSEPH 

To C. Taylor, Al.D. See. 


Reference to the Engraving of Mr. Joseph Davis!s ‘ 
porary Scaffold Jor rfpairing the Outsides off Hnusts. 
Plate VI. fig. 1 . ; , 

This simple and effective contrivance consists of rkotlilng 
more than a couple of pianks A, to which two others Bli- 
are nailed, forming a sort of trough or movealde scaGRald, 
on which the wotkinen stami; which is su 8 pcnded*^'«t-any* 
height at pleasure. CC, DD, are tw'o frames of wclbd, 
in which the trough or scaffold is fixed; in the top Cisoss- 
pieces of these frames, tw^o pulleys, E and F, are fitted, bnd 
round ihesp the ropes^by which the scaffold is suspended 
are passed j the ends a a of these ropes are made f»st to 
two beams, or scaffold poles, G and U, whie#pr^^ct out 
of the upper w-indows ; or they may be fi.xed over tw parft- 
pet, or by any other means, as is thought proper 5 two 
single pulley blocks, ggy are also suspended from tbesei 

^ From Transactmis nf the Soeietyfor the Rncnttragehient of Arh, 

»fid {Smi^ercr, for 1812.——The silver medal of tbv '9Wiety 
voted to iiii'i l>tvis fw ibis commvnicaiioi:, and a nwdatj^l''^ 

»preserved in the Socieiy’s iteuoiitorv. ' ' ' 
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poles, at)i^4he rop% after passing under p jileys E and F, 
piJises oVi^ the pulleys,, iin, these two IBooks, and »he ropes 
or falls, h and i, come ^^h to the niacbioe, utid are made 
fast to any convenient of it; therefore, by drawing 
these ropes, the workmen can, with, the greeiest ease, rai^ 
or 4epi£ss the suspended scafi'old .tp 4j||||^, place where it if 
wanted for work. 


XXX. Method of Tflieving a Horse fnjm a Cart when 
fallen dmvn in its Shafts, By Mr, Jo^piPH Mautin *. 

Sir ,—L ITRG you will do me the honour to inform the 
Societj^ of Arts, &c. that I have just now completed an 
invention to relieve horses when they fall down in the 
shaTts of a heavy loaded ^fkrt or carriage, and I W-ill wait 
upon the Society with a model for inspection whenever 
they will please tli&^point. 

B^Ve me to be, sir, 

Your most obedient servant, 

1^, neeftStrett.Tcb. 19, 1812. .lo&KPH MaRTIN, 

To p, Taylor, M.D, Sec, 

lo the Engraving ^ Mr. .Toskph Martin’s Me¬ 
thod ofrelwvwg a Horse when Jalkn down in the Shafts 
of a loaded Cart. Plate VI. fig. 2. 
figure 2. of Plate VI. represents a cart, in which the 
horse having fallen, has been relieved by detaching the 
shafts from the cart, which is provided with temporary lega 
or stays, DD, to support the weight of the front part, and 
preveait its falling any lower until other means can be re¬ 
sorted to for raising it again. 

» figure represents a common cart. AA represent the 
shalliS detached and lying on the ground; the connection 
is fbrtmed with the cart in use by two screw-bolts, one of 
which' is seen at b, passing through the bed of the cart, and 
also through the iron hinges aa, by which dhc shafts are 
united to the cart: besides these screw-bolts two steady 
pins, or bolts without heads, also pass through holes in the 
shank ^ each of the hinges, and two nuts BB are screwed 
on to fasten them when the cart is in use; but if the horse 
down, so that the weight of the cart comes to real 

^ ‘ the Society far the Encouragement of Arte, hitmth 

ttjmKtrce, for 1813.—The Society voted tea awttea* to Mr, 
for tlfs .vq||[aa»«acittion, and a tnodd of the coati^asce 4s pre. 
tke »«P^ry- 

- upon 
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upon the fore-enris of the shafis, he is eionBneil between 
them by the v eight, and pr^HB^ed from rU^- Mr. 
Marlin’s method of rvhcvmg in such a situation it 

thus effected.' 1'hc h-r king is first removed from 

the. >iap!e8 eeof ih& shafts, with which tiro btHjy of this, 
like most other carHpis provided, tor the purpose <^'tttrning 
up and discharging its (ontenl.^: this being done, a man 
must creep under the cart from ItcW'nd, and first put down 
the legs or stays DO, which were before turned up out of 
the way beneath the cart ; then unscrewing the nuts Bfi, 
the shafts fall doneti, completely detached from the body of 
the cart,,as represented tn the figures; and noUiiUg then 
prevetUs the horse from getting up, the cart remaining 
snpjjorlcd in from by the legs DD. C is an additional leg 
folded up beneath the cart; it is of such a length that it will, 
when set upright, support the cart in an horizontal posi¬ 
tion, and is used to support the cart v vJtegSBt lifted up whilst 
the shafts arc fixed on again: the l^|||pD are provided 
with iron hooks., one of which is seen at F, which reiahi: 
them steadily in their places, when the weight of the cairt 
tends to throw them forwards: the leg C is provided 
a similar hook. 



XX XT. An Attempt to determine the definite and smpkPro^ 
portions. In which the constituent Parts of unorgame Sub- 
stances are united with each other. By JacoB fisKXB- 
J.IUS, Professor of Medicine and Pharmacy, and M.SUAn, 
Stockhohu. 

[Contbued from page 90 ] * 


IV, Copper and Sulphur. 


nr 


1.) JL EN grammes of the pure copper, called 
ashes, or dust, were well mixed with ten grammes of pofe 
sulpliur, and strongly ignited in a glass retort, lumped 
with a receiver and a tube of safety ; they ac<^uired an a^- 
rlitton of s-Sfi grammes. 1'his conjier dust is an extremely 
fine powder obtained in the smehing-houses wheir the 
metal is refined. [It consists of minute grains, whi^ are 
thrdvvn np to a height of six or eight inches, while the 
copper is cooling, after the removal of the ashes and cht- 
ders from the furnace, and which generally fall down again' 
ill the form of a fine metallic .shower, ejjicepi when j 
are intercepted by a shovel, which is moved 4ac|twBT^ di)ld^ 
forwapdi for the purpose.---Gilbert.3 ^ V 

Nii, -Vr' • ''»•) 
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$,) In ^ of this experiment, the increas&'of the 

weight of the copper an^pnied to 2 6 gratnnies. 

Several other experii^fe exhibited a still greater in*< 
crease of weight f but l^yhot particularly descril>e them# 
since the resulta^are alwa^somcwhat kmj great, and do not 
perfectly aeree, a circntustauce prohal|by impending on an 
oxidatioPj Avhlch the supetfliunis sulphur is incapable of 
reducing- 

The folldliw'iug experiment however deserves to he noticed. 
I htid put thin laminated copper in a sntall retort with sol* 
phur, some of the plates projecting i jinch beyond the 
splphur, When the temperature was raised until tb« cop¬ 
per began to unite with the sulphur, the mass became 
heated,.but was not ignited, because the sulphut was in 
excess, and the projectingi|iian8 of the plates did not enter 
into.combination with the sulphur. When I cftntmned to 
increase the heata||he small retort became completely full 
of sulphurous gaHtmd before the mass at the bottom of 
tihp retort was ignited, the plates were inflarntd, and burnt 
with a very bright light, exactly as during combustion in 
oxyges), i,ri^he copper therefore condensed the gaseous sul- 
p^r with the appearance of hre. Since copper combines 
solid sulphur with a similar appearance of hre, 1 
was'de^rous to know if the phaenomena could be derived 
in thb case also from condensation. 1 weighed therefore 
the sulphuret^' copper, which I had obtained, in water: its 
spi^i^ gravity waa.-{ilt’76, that of the laminated cupper 
^723,'and that of the sulphur rpp. Now four parts of 
copper had absorbed one of sulphur; so that the mechani¬ 
cal mixture of four parts copper and one sulphur is denser 
thiKllhe chemical compound, in the proportion of one to 
*9fS4« The sulphuret had thercloie expanded, and almost 
in the same proportion as the iamiriaied cupper would have 
doy^.by fusion : consequently the change of bulk could 
nq|^;^,he cause of the appearance of fire. Whence then 
wja» lhe qniJ»iiers of light and heat in this case derived ? 
Thecase is evidently similar to that of the combustion of 
carbon in oxygen, where the heat is intense, although tite 
carbon is expanded. When a piece of charcoal is ignited 
in nitrogen,by being placed betw een tlie points of two wires, 
which are connected with the opposite ends of a great GaU 
^ vauic battery, and it appears to the spectator to ourni the 
; ^^^y^nomenon is qf a dtffercnt nature, and it« cause may be 
difereot. Sulphur is ihe most ^negative of all 
" bodies except oxygen, witb.r«speet to^ tHCtals; 

.AiK' - henco 
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hciiccloo the sulphuric acid, a combination of tnrci strongly 
negative Bubsiatices, is the stmMcst, that is,' the most 
nogiuive of all acids, with all salifiable bases. 

May Slot <be appciuartce of fi’<^||^^rived'from an electro¬ 
chemical litsi tiarge ? Much nn^^e addtitbed in favour of 
thia optnion from Qjivy’s excelkr/t Mivcstiptions: it appears 
to me to he by no means an 'tmprobibfc one, and Davy 
himself seems to have hinted at it. 

If copper bears the. satne relation to sulphur ihd oxygen 
that lead d(»cs, it uinst absorb, at its minimum of oxidft- 
lion, half as much oxygen as it lakes up of st|lphuf, that 
is, 19*&or 13 j)er cent, of oxygen, and the sulphate of the 
protoxide of copper most consist of 35 S3 of acid with 
64‘17 cif tbe protoxide. And if the sulphuric acid requires, 
in the bases by which it is satuffited, always half as niuc'h 
oxygen fls It contains of sulphur, the sulphate of the oxide 
of copper must consist of nearly 
and of the base. 

V. CofPKR AND Oxygen. 


equ^jlpi 


Fts of the acid 


A. Oxide of Copper, ' 

1. ) Ten grammes of copper, rolled into a very tbtii 
weie burnt in the muffle of an assaying furnace in a 

of platina. Tlie metal was changed into black oxide, and 
had acquired the additional weigh! of r05 grammes.. 

2. ) Five grammes of copper were dissolved in pitric 
acid in a gko s flask, then dried and ^nited: they aJflbrdcd 
€•12 of black oxide of copper. 

3. ) Anolher experiment gave 6*145 of oxide. 

4. ) Ten grammes of copper were dissolved in nitric icidj 
and prccipit.a:ed with neulrnl carbonate of potass, which 
had been prepared in a vessel of platina from purilied tartar. 
The jxrecipiiate, when wa.shcd and ignited, weighed 12 33 
gr. From the fluid, to which the alkali had Been adped, 
some more copper w-as thrown down by sulphuretted 

gen, which, when burnt to a black oxide, weighed *08 gr. 
making with the former t2*4l gr. 

5. ) The same quantity of copper was dissolved in nitric 
acid in a glass relorl; the acid was carefully di.'^tillcd off to 
dryness, and the nutss Icl’t in the reiortj when ignited, 
weighed 12*38 gr. The acid which had passed over was 
distilled again, and the grttn fluid w hich was left behind 
afTor^ ft precipitate, by the successive addition of aUtiplr" 
and m Sulphuretted hydrogen, which afiforded 'Of gr, 

of blae^ oxide, making w ith the formey 
It is difflcult to obtain in 
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raltc result, because some of the copper is dissipated during 
combustjiott, or is carried away during, ihe oxidation ,by 
nitric acid, together w'^^tbe vapours which are emitted* 
The fou'‘th and d|t.h ci^^^ciits appear to be the pcajreel 
to the truth, but tht'y a coiTCtriion which I cannot 

determine with,perfect accuracy. It„is well known that 
all copper contains qarbon and a little sulphur. If we as¬ 
sume that these togellier make { per cent, of the weight of 
the coppei^^the quantity of oxygen which the experiments 
indicate Is so much too small, and *05 gr. must be added 
to it for 10 gr. copper, the mass ot the copper being 
diminished in this proportion during tlie oxygeniaation. 
Since then 100 parts of copper, in experiment 5, received 
the addition of 34*5 parts in weight, we may assume that 
pure copper would have if ken up 35 of oxygen, and that 
the oxide of copper, in round numbers, is composed of 
Cppper 80 J 00 
^jpgen 20 ' 25 

B. Protoxide of Copper, 

Ten grammes of oxide of copiicr were mixed with an 
weight of the pure cupper dust already mentioned, 
libd. 75 famines of concentrated muriatic acid were poured 
on them in an air-tight vessel. 1'he mixture remained 
three days standing on a warm stove, and was sliaken from 
time to tim^ The undijisolved copper was placed on a 
filter, washed, and l^tily dried on a plate of cast iron ; it 
weighed 1*P7 gramnles. Conseqnentiv 8 0.3 gr. of copper 
had been dissolved at the expense of the oxygen contained 
in the.oxide. Now the oxide contained also eight gr. of 
metal j consequently the protoxide now formed, and dis¬ 
solved in the acid, contained twice as much metal as the 
oxide. The difTerence of *03 gr. in the experiment arose 
probably from the operation of the concentrated acid on 
the l^opper, by means of which a liflle hvdrogen gas was 
prodpcerl, which was forced out with some violence when 
the vessel was opened. Hence it follow'S that lOO parts of 
copper, in order to become a protoxide, take up, according 
to the experiment, 12*3 parts, and according to the calcu¬ 
lation, 12*5 parts of oxygen; and the protoxide of cupper 
ctmsists of Copper*^ 88*89 100 0 

11*11 12*5 

Mr. Chenevix found, in a similar experiment, the quantity 
nf^^oxygen a little greater, that is 11^5 per cent, or 13 to 
liflb parts of copper. 

Jf we calculate the oxygen of the protoxide of copper ac- 
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tording to the rule deduced from the expeismeote.Dii lcad> 
Uking half the quantity of the sub^nr. we ahall have 12*9 
for I'oo of copi)er, which of sulphur; and 

this numlier diHers bu? little frol^^e niiinber found by 
direct ex[>eriment8, fn the analysis of the muriate of 
copper we shall find a new confirmation of the propriety 
of I his mode ot reas<»ning. ' 

But before I proceed further in these investigations, I 
must de>crrnine the true proportion t>f tire compelhent parts 
of the muriate of silver, which is of essential importance 
for pursniag the inquiry, 

VI. Muriate op Silver and op Baryta. 

Rose and Bu'’b(dz have examined the«e salts with great 
apparent accuracy, and their rcsit|ts agree very nearly with 
eacii other; at the same tunc they are by no means correcu 
^’lle error lies in the defective analysis nf^c salt of baryta. 
Wenzel Ins come the nearest to the trnf|[P)f all those who 
have made exjieriments on the subject, and his researches 
w'cre performed with a degree of accuracy which was not 
to be expected from the lime in which he lived. lie found 
in UK) parts of muriate of silver, 75’33 of silver, 6*4 ^ 
oxygeu, and 1S*27 of muriatic acid, Bucholz and Rose 
found 75 parts of silvtr, 7-5 or 7 of oxygen, and i7'5 to 
17*75 of muriatic acid, 

1. ) I took thice grammes of pure silver, obtained from 
the muriate, and kept for some time p fusion ih an open 
fire, in order to get nd of the carbon; and 1 dissolved it in 
nitric acid, in a small glass flask; I added pure munatic 
acid, and evaporated the mixture to dryne»s; an additional 
quantity of muriatic acid was pound on it, and the mass, ^ 
when again dried, w-as melie<l in the ^l.l^k. This colourless 
hma cornea weighed 3’ys gr. Consequently 100 parts of 
silver had taken up 32*7 of oxygen and muriatic acid, itfid 
100 parts of the muriate contain 75‘.')5B of silver. 

2. ) From 10 grammes, similarly treated, I obtained 
13*275 of the fused muriate. Hence 100 parts of this coo- 
tain 75*3296 of silver. 

3. ) Ten gr. of carbonate of baryta v’cre dissolved in 
muriatic acid in a glass flask ; the solution was poured huo^ 
a dish of platina, carefully dried and igqited. 1 thus ob* 
tained 10*56 gr. of muriate. 

4. ) The experiment was repeated, leaving the mass to be 
dried and ignited in the fiask: it afbr^ again 10*5d 
grammes. 

Sipce 100 parts of (sa^bonate of baryta cmitain 78*4 

of 
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'Ml^TLticWm 2.V73"' ■ 100 

■ Baryta. 74*S5 2fiB'4 “ 

if it .wrr<? pttssible to obtain a rettiih for the catbonate 
correct within a teb thousaiKlih, wc nfiglft deduce from it in 
ijais* iwftTMwr a very accurate analysis of,the irinriate. At 
prcehcnt error can scarcely exceeil one thousandth. 

BiOiCholz obtained, from 84 grains of ignited nnmatc of 
baryta, !J4j- grains of sulphate; this gfvCir, if we employ his 
aiiAlysis of the sulphate, the quautity of muriatic acid If 
per cent, too smalt; but according to my analysis of that 
illl, the ^4f gr contain 6^*37 of pure baryta. Now 
€44‘i(i2'37 SK !<K>: 74’25| which is exactly the proportion 
iijiw*dy deterntiind for the muriate of baryta. 1bi^ result 
ch^tftdbre C(mfirii]|||,4ny clctcnninatioo of the composition of 
both these substilbes. 

Jk) The 10*an of muriate, of baryta, obtained in the 
ftjfoniriixperiment, were dissolved in water, and precipitated 
with^fMRate of silver. The fused luna cornea weighed 
gt<^. agreeing exactly with Bucholz’s experiment, and 
dtfierii^ but little from Rose*'s. Consequently 100 parts 
(d the nmriate of silver contain 18*<597 wf muriatic acid, or 
bouaist-of Muriatic add 18 7 100*0 

' * Oxi^of silver 81*3 434*8 

Theox^e of stipp thcrefoic will consist, according to 
4iis experiment, bf 

Silver 1)2*67 100*000 

7*33 7*925 

,, s If- 

* . a VII. Sulphate or Copper. 

'Fhtsp grammes of neutral sulphate of cupper, which had 
IfetMi made to crumble into pieces in a cmc«i)!e of platina, 
headed to the lernpcrature of melting tin, were dissolved, in 
w^i^r antd precipitated by muriate of baryta. I’he precipi- 
tahf, wifiihed and ignited, weighed 7■2^^ gramniC!', irrdicatmg 
the presence of 2*455 gr. of sulphuric acid ; consequently 
the ^naaiuing 2*5 45 of the 5 gr. were oxide of copper; 
atvd tlieystilpbate of the oxide of copper consists of 
. Oxide of cof>per 30*90 lt>3’66 

Sulphuric acid 49*iO 100*00 

;;"^Suppo#ftng parts of sulphuric acid to requi/c in the 
by they are saturated, 20*29 of bxVgen, this 
qiUntiiy mbat contained in 103*66 of the oxide of cop- 

1 03^6 f «0*7f j sb> te thrresult of 

cdculatioa 
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cakulation dtHers very Itttle from the an^iiis : 100 piHtl 
of the add ought to 4!oi^bine vidih j01-45 of the oxide; 
arvH the difTcrence m|||||}erhaps on a portion of 

V ater iefiHhehind in thl^k. it ^ that in. tb» 

snInhale 100 parts of metatlic copper are united to 50 of 
ptilphiir, which is very little less than twice the least l|uan- 
tity that copper takes up in the form of sulphuret. 

1 imagintd also that the subsulphaie of coppe^ already 
known, imisi contHm copper and sulphur in the ffimpottiatl 
dftcrnasned by Ibis experiment. I precipitated, in order to 
exantine Tin^, a «ial^ton of the sulphate of copper by tntwan 
of caustic ammonia, so tluit the whole of the copper wai 
not thro .vt! down. The subsalt was w'a&hed and dried da 
a fiber, and gently igniu d. When dissolved if| nitric acid, 
and pre^n..iiaied by nitraic of hary^, it appeared to conaist 
ol CO pUrt? iif suipliiiric acid, and SO parts of oxide of cop^ 
per. Co!is?quenlly the %cid was combin^kin this subsahv 
with nearly lour times as much of the hasims in the neutral 
salt, and iOO parts of copper take up, In this case, only 
half iT* much Fulphur as in the sulphurel of copper. Hence 
ii seems probatde that copper and sulphur must exi^ in the- 
required proportion in the sulphate of the prot^lide of 
copper: of this salt, bo^vever, I am unacquaiutejl, with 
the characters and with the mode of preparation ; hs com¬ 
position may however be calculated in two '^ySj which 
afford nearly the same result. In Ihe sylphuref of copper, 
if 100 pans of copper take up S3 of sUpbur, 19S parta iif 
this substance must give 173*66 of sulphate ef the 
oxide, and luQ parts of sulphuric acid will be combined 
with 183 of the protoxide. We shall find hereafter Uial 
100 parts of the muriatic acid are saturated by 278*4 of the 
protoxide of-copper; and since they are also saturated by 
268*4 of baryta; and since 100 of sulphuric acid combine with 
194 of baryta, we have 187 for the proportion of protoxide' 
of copper answering to too of sulphuric acid ; il>r, 288*4i; 
27S‘43 s;I 94: 187 ; and this number differs but little fro^-* 
183, iImi result of the former calculation. 


VHT, Muriate OF Copper, 

T have advanced ihe conjecture, that every other acid, as 
well as the sulphuric, in order to be saturated by a base, 
requires the same quantity of oxygen to be contained tn it: 
and in ord^ to examine the truth of this 1 fixed 

ou the iniA'ilitic acid. . 


A of ibis si^bstMce hi ■ 
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was precipitalcd by bailed water,, and the precipitate 
well washed with boiling water ;.,i]t,waS“presse(l on a filter, 
bastily dncd.aai.a hot Wick, put |||||i||,.a sii^all glass retort, 
and melted, by^ a red^eau stj^tanene six 

|^i:atiimcs were dissolved in juire nitric auid, and precipitated 
wii^ nitrate of silver, 'fhe precipitate weighed, after fu¬ 
sion, 7-ltfgr,, y^ich implies the presence of’ I‘321 gr. of 
nmtiatie acid. This muriate consists tbecefore of 
^liiriatic acid ..... S6'4S lOO’O- 

Protoxide of copper 73’3it, 27S’4 

Hcpce the tjuantity of the protoxide jwhich saturates 100 
parts of muriatic arid contains 30*93 of oxygen f for 
112*3 : 12*a = 27S-4 : 30*93. 


B* Muriate of the Oxide of Copper, 

Fcrnr gramfincs of blick oxide of copper w'erc dissolved 
itt mtirtatic acid, and carefully dried, so as to drive off the 
fi^.*riluous acid^ Hence was obtained a bright liver-co- 
Iciared mass, which recovered, when exposed to the air, its 
water^df crystalliaaiion, and its colour, [becoming green as 
at first, |iem. 11. 331. Eiigl. Tr.] 'I’he salt was dissolved 
in water, and precipitated with nitrate of silver. The mu- 
riate, d^s formed, weighed, when fused, 14*4 gr., an¬ 
swering! to 2*69 of inunatic acid. We have therefore for 
the muriate of the oxide a>f copper. 

Muriatic acid 40*21 100*0 

Oxides. 59*79 148*7 

If wc calculate me result of this experiment from the 
anafyses of the sul|diate of baryta, of the sulphate of copper, 
resisting of 100 ac.d and 101*8 oxide, and of the muriate 
baryta, we obtain 194; 101*8 = 288*4 : 151*3, that is, 
more of the oxide than the experiment exhibits. 

In this experiment 100 parts of muriatic acid require 30 
of oxygen in the base by which they are saturated} for 
125 ; 25= 148 7 : 29*74, or according to the last calcula- 
Iron, i?0*26, which differs but little fronr 30*93, the result 
of the former experiment, I consider therefore, this ex¬ 
periment as an aiUlilional proof, that the oxide of copper 
contains twice as much oxygen as the protoxide. And 
that.the protoxide of copper, which saturates a given quan¬ 
tity of the muriatic acid, must contain the same quantity 
of oi^ygeu as the oxide w hich is capable of saturating it, is 
'placed beyond all doubt by the tpod? ^ preparadon of iho 
f,#alt of the proudtide. " . 

Syimuriate Copper* 
neutral muriale of coj^er w«ii precipi- 
^ laicd 
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fated by caustic potisi, so that the whole of the eopper tr«r 
not separated. The mucilaginous green precipitfiik: wai 
washeo ou a filter with ||pilii3g watd^.but since the water 
passed thiSpugh it too st^ly, after -He filtration had co«<« 
titiued two dayS| it was dried, powdered, and then botled 
with spirit of wine. The sail was again weM dried, and 
became of a yellow brown colour. 1 introd^ed ^ve grammes 
of it into nitric acid, in which it was very slowly dissolvetl: 
it was then pecipitated by nitrate of silver. The tuna 
cornea, when weighed 3'3 gr., indicating‘fit7 of 

inuriatk acid. Tbf lit^uid was boiled with mercury, ia 
order to separate the oxide of silver, then evaporated in i# 
crucible of pUtioa, and ignited; it afiTorded 3*680 gr. of black 
oxide of copper. The subsalt consists therefore of 
Muriatic acid 14*30. )00 

Oxide of copper 85*04 590 

Consequently ICO parts of muriatic acid are combined, 
in this salt, with lour limes as much of ih« base as in tins 
neutral salt; for 148 7X4 = which difiers only by 

i*2 from the result of Uk* experiment. 

{'I'o be continued.] 


XXXIf. On the UemoviJ of Impediments to the Aoftdec^ 
mint of yhion by Persom cured oj Cataract. 

To Mr. TilUidi. 

T . ^ , 

Sir,—In a work recently published, on Diseases oF the 
Eye, by Mr. Adams, Oculist Extraordinary to His Royal 
Highness the IVince Repfent, and late Surgeon to the West 
of England Infirmary lor curing Diseases of the Eye, insii- 
tuietl at Exeter, I have perused with much satisfaction 
some,original observations on the causes, and ingenious 
hints for the removal, of the intpediments to the acquire¬ 
ment of vision by persons cured of cataract who were boftf 
blind with them. This form of the disease appears to be 
much more frequent than is generally supposed, if wtf 
may judge from the large number t*f persons (upwards of 
stventy) Mr. Adams mentions to have successfully o^k*- 
rated on; The benefit howevt*r to be derived by the patknt 
even after the most successful operation, according to 
Adama*s account, who'seems to have liiesiowed great atten¬ 
tion 4o this subject, depends on their after er^ucation. This 
then'must be considered an object of the higl^t 
ance; t^nd is I know' of no one except 1^ 

hitlisrtfi -sii^ested auv plan for Ute 
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copy qI bit xsbiH^rvdUc^ on^ tiie jnibject,, fur insertion in 
yoiir JouHlal, beiitvine: th^y will, -perused wirii itiuch 
iiit«i«si» end I think It not 4bat Mr. Acktits 

may by sofifee one of tl^htai^ tn^r^pps readers 

dl.ypjUF valuable publication, in bi$ laudabkr eiidtaveurs 
mmlaidUh ■ .system for the education dl persona of the 
4eiact|>tion ha lii^ntions. 

lam the more sanguine in this expedition, when l con- 
ffidbr what has been accomplished ,^|ha.^nevolent and 
ind^^ig^lc exertions' of the Ahb^'^e on sub}ects 

pbo at the commencement of his el||mlneDts muat have 
l^orded Very dijBTerent prospects of fuccwM. 
jL^ I have the honour la beg'&c. 

_ W.B. 

Exlracl. 

. ^.I^IThe advantages of an early operation in patients affected 
adth congenital .cataract have been slightly noticed. This 
ia* aid>ject of the highest importance } for those who have 
had dte disease removed at an advanced age, are equally 
idesthxrle of a knowledge of visual objects as the merest in- 
while at the same time they are p^ced in circum- 
ytimef!# f>t^ tnore unfavourable for its acquisition. The 
haalt^ infant examines every object with the eagerness 
patarp to its age ; while the mure aged congenital patient, 
imiii IcNpg-continued habit, has contracted a disinclination 
|94bf;l^rcise of4he ey(^, which he is seldom able entirely 
ia4>veibmne. The rolling motion of the eye, d^ndtng 
<m^an involuntary action of the muscles, is thii^^y ex- 
||Qliiely difficult to be corrected, when the remot^/of the 
"Ipiatict has been delayed, and it affords another obstacle to 
-iipprnvement in vision: this points out the necessity of an 
mmy-oj»eration. Mv own experience as well as that of 
Saunders, and my late colleague Mr. C* T. Johnson, 
w d8 |i ( ri pntly demonstrate that it may be performed as soon 
l^ter.^Pth as the defect is discovered, wuh the most per- 
eiw and safety *. Were it practi^le, 1» would not 
an infant’s eyes 0 be exposed to the light tiiU the ca- 
imwcta were removed; by which means J conceive the in- 
vqluniary action of the muscles of the eye-ball mi^ht be 
iin «great measure, if not wholly, prevented. Moft’ktithora 
wkn have written on the subject of congi^Ltal clUai'act, 

* ^r.. Sanodm cui'ed an infant of congenital cataracts wfmi poiterior 
ipn-ation, aMpa mornhs nid; Mr. C.T. Johnson performed theittfhe opr- 
at six; and I Imve been equally ibrtuaite oa a child 
mofths old. ‘ , 

mention 



^ ytshn 
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mention the impexfept, yisioii of for or 

fhorter peri^ after the pperation, au4 ^ttnhnlo U lof 
original deficiency retina ilse^. , 

hoW^er,g|pear tq me^;iutach snll^ient imgiomiuoo to |^«e 
subject, tH late Mr. ^imders, whtSe.opiniDi^ os 
eKpres&edf ui a letter written ja short time h)<#>re y*4eatlr, 
corre^lJOnd nuire ^actiy with mine titan ^a»y -I 
have ^n. |tis|^4^€nt, from the powerful ohstat^tn 
the aa(jui'?itionjr,^,fl^h«eful vision, that unless ooj^enit^ 
cataracts are rt^is^ccl inuring the earliest periods of inifoificyp 
the progress «i Aci^ltaowledge of visual objects mnpt iiie 
very stow and tepWs* This is indeed snipetimslt so mvm 
the case, th^ J^Vaye known instances where both the 
tient and his fnedds have dcsjtaired of ultimate scceess, 
and have altogelf'^*' ceased to make the necessary efibns^ 
even after the patient had begun to see objects wnth tole¬ 
rable distinctness. jt is by no means uncommon f#,.<jt|^ 
friends of a congenital patient to expect' that he 
obtain the power of perfect vision immediately a%^ 
operation, and even aiiribiitc tbcir,^onv.quent di$.^^i!piiutr 
inent to its inipx i feet execution. Parents ought 
to be fully apprized of all these altendint circums|jmc^<l^ 
the complaint^ and of the great necessity of a. re^i^^«<ati4 
constant attciuioi. to tlie future education of the 
an^ jthW 'should not be di'^couraged because 
success 'does not attend their most anxious efiTortafr^-cWl^ 
an early period of my attendance at tl^ UttKl<>%%ieior 
firinary||,.,my mind has been deeply impressed withIhc opo* 
victio|;wj|||at much more than is generally supposed itcc^ir 
s^..y,-|^ained to be accomplished after the removal 
disealtt.} and every day’s experience con firms.me 4i> tkli 
opinion. ■ Since an extensive practice has opened 
wider field for observation, I have directed a 
pojcdpn of my attention to the developmeut of 
causes wl^icb retard the patient’s progress in a(s|i|hfil|pis 
knowledge^tf visual objects, as well as to the best 
of train ^ lhe cy# for its attainment: and I am cunvb^ 
that if ^jper plans, which must according to tl&pao' 

* ** To turn the facuJty of sijrht to use, so as to display precise nomott^ 
objects,rdvtitauds cx^tericnce, which can uuiy be given by tbe eXerciia 
vision wmjconsiderabte attention for a long tiinc. X'be operation bSi fiV 
poW^^ iQ^hfer actual knowledge of objects, h only .prepares tbe 
teceivini^, sM.^t^rwards the inteliect nuist be employed ou the ubjecU' so 
received*,MpNi. any readiness can be acquired. Tbe i^Ud tberefure mtpt 
be tbe,o^|K^ tbe parent’s aticntipu* and Iw regulariv an^feligeatfar ei^ 
ercised Ahotn l^ge omecti at first* and he tauglit to knowtl||Ka; tbeo widl 
smaller, and an by degrees."'—Vide daunders’a Posil^ous 
p. ^ • >v.«W 

' paaty 
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]>aci|^ And di«po8ttton of differdot patients, were systems* 
dca% puHliied pot only wontd psefui vision ootained 
by coiig^ttid patients in a much period tban usual, 

but it Would fall little abort of tbit enjoyed Uiie. re* 
xiiova];pf the disease Frbn^ persons not boib l^d. An 
inlett^nt person should alwa^’S be apipointt^ to superin- 
tendtne management of those cured of congenital cataracts, 
wht^ sole business should be to ^'Ai^b and correct as 
^i^uch,as possible those habits whictf in|pede the aiccjuire* 
' nCtn of vision, and to assist, by evei^. ex^dient which in- 
jj^ntnty can devise, in the attainment 4f the desired object. 
TO ebrreef the rolling motion of the and to acquire 
tbe, power of keeping them steady, the ^tient, after being 
fitted with spectacles, should be made id look steadfastly 
on one object. The muscles of the eye, apd the organ it* 
wilr siooh become fatigued with this exercise; but it 
ill0ul^d be daily conlinued at proper intervals, by which the 

S >WcT of fixing the eyes at pleasure will rapidly increase, 
e sflduld be made also to pick up small objects, such as 

f aioi of' rice, A;c.: this is also particularly useful, as it 
ill in time enable him to judge accurately of distances, of 
Wtliclf it first he i^ ignorant.—Tetters of a laige size should 
be neil cut out on pasteboard : as these are capable of be¬ 
ing eitiini tied by the touch as well as sight, they will begin 
41' afibid him a knowledge of different forms and shapes. 
Tbe propensity to indolence and want of exertibh in con¬ 
genital jptiehts, even in children, is often so great, that the 
pipbeptor will have considerable difficulty in makiite them 
diuly fhr as long a time as is necessary; aid 1 have 
Igways found it regarded more as a task than a ^asure; 
but hsust not tempt him to any relaxation ftl the 
nye^liik, 

•‘Tbe pensibility of the retina to the impression of light 
tncieas^ in proportion to the degree of exercise to ubteh 
tbe'ejse Is 'Subjected It Is therefore obvious that the de- 

• Thil appe^* very ^uiktngly to have b3p{i«|||||i r-i tS| ^e of Mr, 
nrU«, Ofnuist of St. Cfeinenrs Church, SnanJ,whu WittlillW.withca- 
'tirwiil, and was operated oajp thirty years bid f before wtnl^’fae was only* 
eapable perceiving light wd briliiaut colours. In a note at the end of 
caw Mr. Adams states: “ The professional avocations of this patient, and 
(he continual rolling motion of his eves, have hitherto prevented him from 
Tea|^g all the benefit to be derived ttom the operation. ThcJlt^Kng mo- 
SieffW hts eye*, however, is very much corrected, and A« h&s’iwqaired the 
IfDWCr nf ficing them at pleasure. He Ms learnt to read inaMaL|Aa|u>ters, 
|D ecH the hour with the greatest accuracy on a watch^di^ a church 
ekiett at a c«||||||erable distance, and his power of vtuunt 'in^^ues to im- 
^SusHphrerarn from Exeter, he walies without a guide tw day and 
whkliKc povec ventured to do before the operation, and has hoW' 
liiirfly lidd aside the use of spectacles, except to view ainute ol^cts.*' 

‘ „ . / feet 




conit^tt^ ^ the futi^oof of 

durnig this {i&^l«l|re been much ippaim). ci^ 
wards mateili^ improved by exercise. If 
want , of a natocal sensibility in the retina b«iMpos^tte#4o 
one which is often the, case in the slate*colouired ^ 
tarac^ tn^isparent edges, the other eye sboujMl ‘9t 
cove^^" oe th^. spectacle before k, obscvwed, to prevent .t^Sf 


passi^^ ofiigii^p while the one a^cted is exi^^ii|d as 
as possible. 


eating persons who have been unfbrttmaieiy aflTeo^ i|^ 
congenital cataracts, a young g^tleman aonut 
old, on whom I successfully performed<<lhe i)perj|ip^;,||i 
been placed uodt^ the tuition of ata. able and 
master, w^ has been made aequainted with tbe,jp|^nt 
cwsea whidi appear to me to retard the acqoirw^ 
Tisiqn, auid with the means judged necessary 
ployed iii|hi8 instruction. The progress this patif|^. 
while he was previously' with his friendSf by 
to aon^ of these rules, leads me very sauguiorljh.fiO 
cipati^^ greatest success from the present expeitiS^U 
After pw recovery fronii the operation he coald 
stin|||ud» eolowrs, but was so entirely ignorant. 
forms of objects that he could not perceive any d^l^ilis 
be^c^ a square anda circle. To zny great., 

bp arrived in LondoDt nma months aftet guplM* 
he i^i(|jead letters of a mMe siae^ conld 
fable wllS^ut asM^ nee, waia alone m the street, iw* i 
i have |iesfc re aa p yt q b^, that at some Ihtfifie 
shall to lay beware t^ pob|& the favour^ 

of my hinrta, astitted% those ufift intelligent masioij^ 
this >tti^re«ttng l»b|ect. On the contrary, I have Ifti* 
quent^)i^ii instances where the opefatiou hat 
Uuiim^wnh equd success; yet, owing tn a want of a pB»* 
iMgraite|ijBn afterwards, tto palhsnt derived ftttlc *nr tats 
bet^fit it. A young lady upwaids hC||^niy 
of a^ipbne of the 6rst persons 1 operated oilK^feer, 
wham |:was enabled myself to pay at first a jPod deifi'.^ 
if hvonth after she was cured, onti|r^tid||lii|n 
Voi. 41. No, 13^. March ifil 3, ^ 


the minute marVs on z watoh-dial> and see a bair when 
ptiicki&li frohti heir tiibad; !)uit'W gjre’at* was her indolente, 
ttiat It dhfy- ny fcoifistant w’ardt>ing she could be urged 
to anjii'-lkldlfifdf kppliri^iortV and 1 hive learnt that‘||ficc 

tfiven up fcvcry exmlon Tdif 
the'impii*dycihchrof her U|hV, and \i(w'remains nearly a« 
ihelp’k^s^s evi^r^ 11^.0 little att’entioh #hich appears'fiithefto 
to biVV%^n'piid t6 a subhcqu'erit education, in ihecon- 
stxint cxerbi^C'of’ Ibe improving pblverl^pf STisidn, and the 
Wf«li^o^*in'preJilng its importance still fiftord strongly on 
ib'etnind^ ihoite who are i;ot sufficienfl/^aware ot the 
bre\-alen^e'Wf' tiie retarding causes, have'induced'me'to ex- 
|edd’''tli^e''db6crvatlons; ^id I led a strong hope that, by 
fhellinls^which they contain, they will materially assist the 
efforts of'lma’ny aftxious [Barents in the future education of 
iticH of th^if dhildreri aS have undergone'the operation for 
cpn^^ital cataract.” 


7 3^XXIII . jin E^say orSthe midicat Effects of Climates *, 

A* CC^PLRTE-system of meteorology, even ^o'faras the 
jftroperties of climates, with regard to temperature only, are 
conccewed, presr nts almost as great difficulties as a complete 
ffl^ry Of the nature and cure of diseases. In this, as in 
imfny other departments of medical .knowledge, we perpe¬ 
tually ^Snd^a multiplicity of accounts, apparently well at¬ 
tested, but totally at variance with each other, which render 
k deidrible to appeal to sonie more satisfactory testimonials 
tha*htifhe results of common and superficial observation; 
til^ile tbo evidence, which would be required for forming 
tfseful conclusions, upon safe and scientific grounds, al¬ 
though In this ease completely within the scope of the htt- 
inan fatetihies, Is still such as to require, for its prodticiicfhj 
aTOfnbrnMioti of perseverance and accuracy, which has cer- 
tain!y'n#vcr yet exiked, and which pro^bly cJb'^arccty 
ever be expected to be found rn a sirfficicwl'numberbf col- 
lat^al observers, An||foKnmnous work on thb subjeer, 
whether systematic or *plrleal, inust ntiax'oidably coiifain 
mudh usdess and some erroneous iriatter; and a'short 
statement of a few facts, which appear to be tolerably well' 
ascMained, first, respecting the physical characters, and 
sWoudly, respecting the medical effects of the principal 
climates wM|^ deserve our notice, is all that it will be pos¬ 
sible to ati<|lp in the present essay. 

r From Young** latroductioa to I^edicsl literature, Lond.isis. 
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siixipljt: indi^tions of a thermometer^^ however ^eU'*^ 
rate^y they may be t|bs«rved, in the rnoal t^pexueption^ble 
ej^9ur& by no means afford a our reci.test ^ templar 

tuFtf aa n affects ibe btiman system: aoc4» it poc»b}« t0 
express the inod#:a]^Qat ftrodnced by wind and moistiare^ 
even soppoem^j tlie»iii.jLO;d>e easily kna\vaiiby.aiiy,unmeiieal 
measure which shall be applicable to every Native skaatiott 
of the ii]iidivkhi4«M> Itibare known an atmosphere at 
with a thick and^a very little wind from the 
pear, to a pcroon takii^ moderate exercise, most oppres^vciy 
sultry; altho^h a person, sitting long still, might have felt 
the same air uncomfortably cold;, Moisture must., make 
both heat and cold more sensible; the one, by diminishing 
perspiration, the other, by increasing the conducting poweil' 
of air. Wind is doubly concerned in i^ecting the 
perties of a climate; first, as the great cause of preventing 
a general accuraulalion of heat over considerabie tntetb of 
country; and secondly, as having a similar effect wnh t«* 
sped to the immediate iieigtibourbood of the person; and 
its operation is as generally percfeptible'in the latter way^ 
where we have no precise mode of eslimaiing its magnl* 
tude, as in the former, where it is correctly indicated by i 
thermometer sufficiently exposed: although, in ^etj tbd 
most shaded fixed thermometer may often be bh^eW^d W 
indicate a temperature many degrees higher, than <9^ 
the breeze which is circulating in the neighbouring cdhbtiy.. 
Still more commonly by the sea side, the wind exhiWtS'tn& 
temperature of the water over which it has bldwn: at 
Worthing it is seldom above 64® in the hottest weather, 
although the sea, when the tide flows in at noon, over the' 
heated expanse of sand, is sometimes raised to 73®, wheie 
it is several feet deep. 

To th&' inhabitants of these islands, the most important 
properties of the climates of other countries are those, which 
render more or less fit for the residence of persons liable 
to cataPhal or colhuinpltve afl'ectiotis. Hence, warmth and 
equability of temperature, especial;^in the winter moBthSu; 
are the first objects of our iuqui|^||pn the theoretical com* 
parison of climates. Moisture is supposed, by some, to be 
favourable, by others, to be unfavourable, to such persons: 
it may therefore be safely neglected,. except* as tending to 
increase the evils depending on a want of equability of .tem¬ 
perature! The effluvia of moist ground are*su|Ei(?tenily well 
known as the causes of paludal fevers; furlilili than this 
they require no particular investigation. Nbr’eXp we at¬ 
tempt to assign any reason; for p«cuUafitieB> whioh render 

0 2 fome 
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some tituations pn^mb^e to others, for some indivijunls 
only, lalKniiiog^ uthier a given disease, as althma; whiett I^S 
somet^Mcsildmsed by the atmosphere of eitks, s^ soifib*^ 
titnis nf the eountrv; and n hich is oceasionilly nkiga^ 
by a residenas in places having mnrbfd dlstin'ctmns brom 
Sut^ at are lose favourable to it, as £exiidnglon, and per¬ 
haps some others. 

fn ihe hotter seasons, there im le# dsaettes, and few 
constitittipni, which would require a rlimaite milder than 
Qttrowot in the colder, an increase Of thel^ilUy o| cir» 
colaHon,* which heat appears to afford,^may oilen be oene« 
ioial, partly perhaps as exciting perspiration, and partly as 
preWnting too great a congestion of blood in the internal 
parts of ilic body. The mean temperature of the six winter 
months is therefore the first point of comparison, that re« 
^ires our attention, and such a comparison may easily be 
4erfvedl froon the registers, which are usually k»t in cir<^ 
diimtUttces nearly similar. ^ 

From Qfitoher to March, 

London, H. S. 1790«4 
l^irtburgh 

pawlisfa', Sir W, W. M. S. 1794 (Loud. 44*1*) 

*^acombe, without doubt incorfect 


43-*® 

40-4 

"45*3 

ii'sr 

^3 

63 


JKfaffe, Detneier 

hfadeira, (Jourlay. (S. W. aspect, M.) 

Beroiudas, M. S. R. S. 1790 ^ 

^maatee, Botanic garden at Kingston, Cl^rkr, Dune. 
Ihed. comm* vii. 369 74‘5 

From November to March, 

Lopdon, 1808~§ 49'6^ 

Fedxanre, 180S-9} Stirling, at 10, or about 1®^ 

; t||K>ve the mean 

fVom January to Marcli^ 

liondon, IS09 A 43>1° (Jan. 37*9® 
^asgow, I8O9, Stlrlin^at 10 40'3 
Fenzance, 1609} Stirling, at 10 48*4 
London, 1790"t, 8 or 7 and 2 41*6 
^dmouth, 1800, M. S. R. S. 

6 and 2 o 41*7 ^ 49*3) 

FehiMry and Hoxah, 
and 2 


r,* 






43*1 

46*7 (Dec*43*7*) 
sgi 


"vr 

, ills, 7 


London _ 

4.603, 8 and 2* Carrlck 


4i*4» 

f2*4. 
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Tram Ocldher fo JDiKmbfr, 

t^dpiuisi 1, me^n of extremes in e*ch monUi 4f^ < 
|Sidmauib>.l8iIf Clarke ^ 

Frem Decemltr to Febmory^ 
liondoii ' 

Kcfinbureh 

li appears from this comparison, that none of the sitiia* 
ttoiis^4ere enttm^rated, North of Lisbon, except PeiiXance^ 
has «iy material advantage over London iq .the mildness of 
its winter. The best parts of Devonshire seem to be about 
a degree and a half warmer; Torquay however msy fierhaps 
be a little milder than this ; the account, which wa* kept 
at Ilfracombe, must liave been taken from a therraomeiet 
in a confined or a sunny situation. . But Penzance may 1« 
fairly co^dered as having a temperature 4^® higher thaa 
London in the coldest months; nor is the journal here 
employed the only one, w’hich allots sucfi a superictity to 
the climate of this exire.nity of our island. It is remark^i^ 
able, that the temperature of the three coldest months is the 
same at Paris as at Edinburgh, being, in both these citf6Sf 
about lliree degrees lower than in London. There arc 
babty particular spots on the coast of Hampshire or 
which, ijfom their sheltered situation, must be cansideraUy 
less subject to the effect of the uoriherii and eastern winds, 
than most other parts of the island; and Hastings, or its 
neighbourhood, may perhaps be reckoned among the most 
eligible of these; but the further we go up the channel, the 
more remote we become from the mild gales of the Atlantic, 
while the prevalent south-westerly winds, in passing over 
a considerable part of the continent, must have lost linuch 
lof their warmth. It is scarcely necessary to observe,.thai 
tidth Maka and Madeira present, numerically, a mean UqIn 
peralh)^jt% the \vinter months, as favourable for an invalid 
as can possibly be desired. 

Equability of temperature is a 8e|fSnd quality, of no imafl 
importance, as itaiding to diminish ifie chance of incurring, 
or aggravating, pulmonary diseases, by repeatedly taking 
cold. When, indeed, the temperature is much below 60“, 
the most material changes are those which occur upon; 
going from the house into the open air; sathat a cold cli¬ 
mate becomes, in some degree, of necessity ||ttbang^ble 
one aUq, The regularity of this change, andine power of 
avoiding its effects by additional clothing, aa Well aaqf, 
obyiatii^ them in some measure by exercise, conirihuw 

Os hovti^er 
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however to1e59en ks ttiBuenc#; Aftd it does not therefore 
altogethcT^^supersede the effects of that distfigeahkoess, 
woich conllsh ih a great extent of vafiatidn or the tem¬ 
perature of two successive days, or of different hours in the 
course of the ^anie day. The simplest, -^ud perhaps the 
best mode of appreciating the effect of the extent of s\ich a 
variation, in deteriorating a climate, is to observe, for each 
month, the greatest variation, at the same hour, in any two 
successive days within its duration# The mean variation 
of successive days may also be computed, in order to assist 
in the comparison j and the mean diurnal^ range, or the 
space through which the surface of the mercury moves, in 
ascending and descending, throughout the day and night, 
will give a collateral estimate, of a similar nature. The best 
• pracucal mode of deducing this range from the observations 
to find separately the mean of the heights for the morn- 
Jng and afternoon, and to double their differencfllft^ Where 
none of these particulars can be obtained, the extreme va- 
.riation of each month will afford a character not altogether 

unimportant* 

^ ' [To be continued.] 


XXXIV. Notices resfiecting New Books. 


Mr. Fahey’s Mineral and Agrkullural “ Report on Der¬ 
byshire,** 


.■JL HE first chapter and volume of this work have been some 
time before the public: in our xxxixth volume, pages 192 
and 253, we pve extracts from this volume, and made re- 
ierences to three previous communications from Mr. F. 
inserted in previous volumes, of matters contained therein, 
-thftugh under different forms of arrangeynent. We have now 
to notice a second volume of this important work, containing 
(Chapters 9 to 13, treating of the subject usually embraced 
by the County Reports of the Board of Agriculture; but 
treated most of them,- as appears to us, with a degree of 
precision in all matters relating to persons, improvements, 
places, soiUf straiaf &c. which has not, we believe, been 
attempted in any of the other reports, though their utility 
depends so much on such particulars. 

. lu the chapter on woods and plantations, we find the 
aftbject oifining and training up young plantations ably 
treated, anf^at considerable length, as one which previous 
rcporttS'ft had rather surprisingly overlooked, and the sug^ 
fflsisl^iili%i^f ^hc author seem to tis calculated to obviate^ in 

timcj 
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time^ the al^ming and incfeasing acaicity qf lafge oak tim¬ 
ber for nava^ purpqst'^f, ■ ' 

Ih th* aeciiort, on ioaranc^'are tn,^- 

tioned of unsuccessful. atteoipU at.jnip|o\ii,i^ Iand5i'*1)y Mr. 
Elkinglon, in E|erb)sBire,’'^d ki ^dl^^rdshiri, or ■«he43ie 
Duke of I?ed^o5‘d» while irkuMio’'wA'*‘his^t^jaeVs ^sitid 
steward; from which,it Wo<«: ’ ^^hal no'lesHot*sdiSlice 

or success attended Mi E/s pr^ictice as a dt:^ine,r,, 
public have been led fo believe. • .The prija,ci|3les of drainijfjg 
seem now, however;, to be vvell unden>tbqd);; *tik jift is.s^js- 
cessfufiy practised by grcav.nuinWs pf pi^fo{>slonal d rallies 
ail over the countrvj *4 scarcely aqy thiqg se^insj)i.'antipg 
in point of iheor-,, ■ My.. Jcbo aUje,..v«prk-;Piii 

this subject, p;y 'id>' < J . .' Vo-,; ,;usgipuaand. 

niisstatements m Mr, tJatcheJor’s Bedforasii.-.^jlicport' s&» 
lating to this and some other .br^debes. pf .cpfaj. improirfe;^ 
ments, which the aoti.or, \vas^(.ppcci;ncj3;, are uftticed '^ 
this volume. .... 

The still myslcrioii"! ' ',;ation.,of llme^ as a manure 
stimulant to lap. \ ma\ perhaps at sbiirc fytUre period re-* 
ceive helps towards its elucid.uion, from .ivs grcai*.pains 
which the author iaken.inthis volnri,^, to asperiain 
the stratum and quany, from whence tj^e iune was .pro¬ 
cured, in all the numerous instances which are mentioned 
of its uSe. 

In the chapter on irrisatioTif it seems pretty satrj^factorily 
made out, that the fniiiesi of the watcrei .surfaces, of 
meadows in Derbyshire, Norfolk, liyr^rdlihire;, .4^d other 
places, have principaliy occasioned th«,JP,i{nqCipuf» ^Uures 
which have been complained olV-in.tlie tliis ar^, 

though charged by Mr. {tatchelor,, aqd .ni^Hy jtK^pwriterity 
to the account of soils and ivatcrsj e4b^r.aj? ,4>‘Hjjqe^aL 



tioned and shortly described. 

On the whole, we can recommend this .VQjdmc to the 
carefol perusal of our agricultural reader^, containing 
much practical and valuable information, applicable greatly 
beyond the limits of the county vyhose name it hears, an<l 
in the arrangements of wliich much pains teem to have 
been bestowed. Excellent indexes accompany this and the 
former volume. 
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Mt^ClkmCs Disserlatmns mi ori^iml.Mxpertiimth oft 
the Foot of the heitig Horse^ cxht^Umg the Chmges pro^, 
iuced $hoemgf mi the Comes ^ tl^ cpporeut Mg^terjf 
ih^ Jrt, 

[Concluded from p. 47.] 

The extetmioii of science^ humanity, axi<l interastf all 
tomhine to give importance to Mr. Clarkes discoveries, and 
render it necessary to make them beUer known to the 
public. The author well observes, in defence of the ve¬ 
terinary profesfion, tljat “ there is no art so perplexed and 
difficult that by human industry and research, steadily and 
properly exerted^ cannot be rendered more clear and prac¬ 
ticable.’* He might have added that the progress of ani¬ 
mal is t^ttite equal to that of human ntedicinc, although the 
latter interests all, the former only a part of maukiud. Mr. 
C. however, has given another, and, with his professional 
brethren, very rare example, that of uniting the urbanity of 
idle scholar and the precision of the philosopher in writing 
on veterinary practice. Formerly the vocabulary of such 
writers was entire]^ vituperative. “ It is hideed,** says 
Mr. C* ** high time the wretched style of declamation and 
abusive writing on these subjects should give way to a bet¬ 
ter tasie, that of real investigation and research, as in other 
objects of a scientific nature, by which alone the art can 
receive any useful accessions, and mankind and the horse 
be benefited. The empty verbosity of style alluded to be¬ 
gan about the reign of Charles 11. or a little earlier, and 
has continued with few exceptions ever since. It was un¬ 
known before that period, and was in reality the natural 
produce and legitimate o0spring of jockey ism and the race¬ 
course,** 

The want of scientific terms, and the literal absurdity of 
msmy of those now in use, imposed on the author an ar¬ 
duous task to make himself intelligible. Such is the word 
heel, when applied to the foot of a horse, where there is 
really nothing analogous to the human heel. To remedy 
this inaccuracy, Mr. C. has used the expressions ** lower or 
homy heels for the parts covered by the shoe; the posterior 
heels, or back of the frog, and the superior or heels above 
the hoof, formed by the cartilages.** In like manner he 
shows that the wall of the hoof, as the exterior horn of the 
foot is called, is not conical but cylindrical, being a very 
obliquely truucalid cylinder. The frog, which is a triangle 
of elastic hora, has the effect of and may be compared to 
an elastic key>stune received into an elastic arch. Tbis 
, ^ * struclurcj 
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stractarej ikit«o)ring tiie eontitioity of the homy’ ctrcle» 
coatributes to divide equally the ^tressurc on all parts of the 
hoof. The cleft of the frog, which keeps the foot homi 
»Iipptng» and also from too great condensation of the horn 
by pressure, is prevented from rupturing by a stout cone of 
horn passing directly from it into the. sensitive frog. l%is 
cone is quite as hard as the exterior horn, and thus obviates 
the tendency to disMion which exists in the horse's foot as 
well as in c!ovei>*tbt>tetl animals. The de&truetiou rup. 
ture of this cone becomes the source and cause of the 
case called the runnkg thrush; it splits or cracks fronii 
whatever cause: the consequence is that 4extraiieous sub¬ 
stances introduce themselves, and these are followed by 
ulceration and discharges of matter. Mr. C. traces the va¬ 
rious appellations which the frog has received in different 
nations. The Latins call wfwrca,, the French la foufcfwtte, 
the fork; and once in Vegetius it is called pendigimm, 
apparently from its hanging from the roof of the sole. The 
Italians have no proper name for tliis pan, as pastoja is the 
pastern, and tuello, or root of Idie naiL^rectsely suits what 
the author calls a coronary frog band a circle envelop, 
ing the upper part of the hoof adjoining the hair. - The 
Spaniards call it ranUla or little frog, hut the Porfngucsw 
have no distinct term for it. The Greeks termed it 
or swallow. The origin of the terms running thrush is iPhut 
traced: Furca, in French /iwrcAe, and its diminutive 

fourchette; this contracted became the running fmtrchs;; 
and thence we find about the days ot Elizabeth, as in Blund- 
ville and other writers of that period, running Jrush; ahtl 
subsequently in James's reign, on the establishment of 
horse-races, and the prevailing influence of the iotkeys, 
who not finding in their vocabulary ol English words such a 
one asyrafA, declared it must mean a thrush; and Arunaiug 
thrush it has ever since been called by the whole king¬ 
dom." ^ 

The homy heels, sole, wear of tlu* hoof, and its bearings 
on the ground, are ail examined with cure, and many im¬ 
portant facts and circumstances are suggested, which we 
hope will not be overlooked by the thinking part of horse¬ 
men. But the first and leading fact is the unrestrained 
growth of the hoof, which requires five years before being 
iron-bound, instead of two or three as is too common. 
*< The horse," says the author, “ like other large anicfials, 
as slow in acquiring maturity, and like then» is not very 
short-lived. Some celebrated writers have consjdered the 
ziaturd period of his life about fifty years. This waa be- 
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fore the an of shoeing commenced, and may be not far 
from the truth in those times. If we were to give an opi« 
nioR on this matter; we should state it as our h»dlief, that 
he acquires his stature or height at about five years^ but 
obtains his full bulk and strength about the ciojUth year $ 
and this period, as in most other animals, if multiplied by 
four, will give somewhere about the period of his natural 
life; which, without any desire of unafttuFally extending, 
would be from 33 to 40; and at tlw former age we have 
seen (setting aside the state of his feet) horses ca{>ablc of a 
great deal of service. But frequent visits to the slaughter¬ 
house led ns to oixa've and conclude, that six arrive there 
before, to one after the 14th year!” Thus, it apj>ears that 
men abridge the lives of horses on an average, just to one 
third their natural duration. The unfortunate animals are 
crippkd with strait shoes, their feet arc contracted as un¬ 
mercifully as those of the Chinese females, and it becomes 
ceconomy to “use them up/’ or wear them,out by the 
greatest barbarity, and thru sell them to the caterers for dogs 
and cats ! The most obviows evil of the irort-shoe is “ its 
permanent application and constant pressure against the 
bottom of the foot, with a force altogether indefinite, de¬ 
pending on the strength w'ith which the nails are clenched, 
and the proximity of the shoe to the sole, which causes it 
to act wuh more or less violence against the lower surface 
of the coffin-bone. Next tlie nails m the sides, being im- 
moveabiy blocked in the perforations of the shoe, create a 
solid resistance of iron at this part, not admitting the na¬ 
tural expansion of the hoof; and it must be obvious that^ 
they almost, though not entirely, prevent, by keeping the 
quarters fixed, every movement of the posterior parts and 
heels.” It is impossible to form any adequate idea* of the 
dreadful tortures which the animal must experience under• 
such circumstances; it is also necessary to examine the 
author’s very accurate plates, to comprehend the extraor¬ 
dinary changes which shoes make even oh the vert' bones 
of' the horse’s foot. Mr. C. took casts of natural hoofs, 
fnSTO which that ingenious and accurate delineator Mr. S. 
Edwards made drawings, which correctly represent the 
figures of the hoot in its natural state, and after it has un¬ 
dergone the process of shoeing at ditferent periods. In 
this case the outline of ilie hoof is changed from nearly a 
circle to a good oval, the posterior part contracting, the toe' 
extending. That part of the iioof which is nearly hori- 
aoutal can^row a little, but that which is perpendicular 
cannot possibly overcome the resistance of a thiclt^ bar or 

Ju 
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by shoeing, vs^itb'cxpeinments efxhihuiiv' th'' 'Ceds of a 
sudden remofrai of the shcxs and :vr;,n>;- ti> gras?,” we 
find some very eurious osteologicfii a . i . isv re¬ 

marks, which almost make tis dvjubi ihe vr-t-racy of octr 
anatomical knowledge of the hor?e. We ai’nde, |o What 
the author calls iL*'’patilotn or scaly .m4e of the coffitC- 
bone,^’ which cotislSU of plates, or scales, fprmin£> an ob,- 
long lobe of some extent at the hind part of l.he foot, and 
placed over one .another like tilesr hut not in cdntn^t, 
having spaces between them, This peculia^^ bone, it seems, 
is entirely destroyed by tight shoes. T^e numbness occa¬ 
sioned by the pressure of the nails alsrt piakes horses cut 
ih travelling. The conclusion which Mr.-C'. draws frotij 
his experiments, is, “ that after the foot has been exposed a 
certain liirie to the operation of the iron, it becomes so 
much changed from its natural .state, tint it is safer and 
more advisable for it to remain in the diminished antf'fixed 
condition to which it is reduced, than by any measures, 
cspefcially severe cw coercive ones, to atfs^pt its restoration j 
as any sudden.or violent chaniie ap|ears to disturb the foot 
and bring on'morbid aficctions, rather than the healthy 
condition of the p.art; so that a continuance of it in this 
state appears the, less evil, or even an advance of the rtiis- 
chief, if it be a very slow and uniform one, is to be pre¬ 
ferred. Such appear the ilisclo^im* and unfolJmg of this 
mysterious matter, an.d which, though it mav appear sim¬ 
ple when explained, has been r.o small siumbling-block to 
many people both in and out of the pridci-sion. The ex¬ 
posure of strong Feet a dew days or w eeks at grass, merely 
to cool them or remove any casual compression from nails, 
is not prohibited by this caution, but furtlter exposure 
would be injurious. The author has the pleasure of find¬ 
ing his discovery immediately reduced to practice, and se¬ 
veral noblemen ainl gcntlcnen now bring up their young 
horses in their parks and pastures without having recourse 
to the early and unnatural application of iron shoes. Even 
the young hoises i'or l!te regiments of Guards are kept in 
this stale of nature, in consequence of which their hves 
will in all human pmb.ihililv he doubled. 

The “Essay on ibe knowledge of ibe ancients respecting 
shoeing** is more m‘ereslmg to the lovej; of polite litera¬ 
ture, and more eniertainiug to iho.se who can amuse them¬ 
selves with the natural Vustory of language and ibe arts. 
The epithet brazeii-footed,” n-sed Jay Uomet, 

he shdws, does not mean that INlc[ uuie’s horses ‘were 



inath br*N, no more than Isaiah’s hoofs like flint, wefe of 
that stone. The tfiSgtreu and xmfSetrncu of Xenophon wide 
covers for the legs and feet ot both soldiers and horses, 
made of skins or leather. According to Aristotle, the 
camel was subject to tender feet on going long journeys, 
Mrben it was shod with the karhatinai. It appears that the 
earliest veterinary surgeons were those employed by Con¬ 
stantine to attend the horses of the Roman armies. Ap- 
syrtLis, whose work on this subject is still extant, lived at 
that time. When iron shoes were introduced, about the 
fifth century, Nesmiths became the horse-doctors, and 
waiw M^lleif *7 “Sfrefwatds ferriersi and corruptly 
farriers^ firpni iron. Instead of leather socks, 

some think the ancients used broom twigs; hut it appears 
better ascertained that they sometimes put iron over the 
leather. It is more probable that the broom was applied 
rather medicinally, than to protect the iect as shoes; Even 
the Spanish broom {spartium junmtmiJmn,) would be 
very inadequate j the Jbarilla-matting oi'xhtsiipa tenacissma 
Linn.-would be mlSibh better, and also the leaves of the 
dwarf palm, chamcerops humilis Linn. The origin of mo- 
dern shoeing can be traced no higher than the nailed shoe 
found in the coffin of King Cbilderic, who died in 46J; 
but 3 more unequivocal intimation of the modern horse¬ 
shoe occurred in the ninth century under Leo X. of Con- 
stantmople. Daniel says that horses were shod only in 
frost or particular occasions in that age. William the 
Conqueror introduced the practice of shoeing into England; 
he gave Northampton to Simqn St. Liz, a Norman, to pro¬ 
vide -shoes for his horses; and Henry cle Ferrers, the an¬ 
cestor of I.ord Ferrers, was the superintendant of the shoers. 

From these extracts, the reader may learn that Mr. Clark 
hasjntroduced more original and curious information than 
codrd naturally be expected on the uninviting subject, the 
feet of horses. Whether these Essays be considered as the 
work of a man of science, learning, or philanthropy, they 
do equal honour to his head and heart, and aredtighly wor¬ 
thy the serious attention of all nnm who have evsr been 
conveyed from place to place by a horse. 

Thomas Myers, A.M, of the Royal Military Academy, 
Woolwich, author of a Compendious System of Modern 
Geography, historical, physical, political, and descriptive, 
intends soon to publish, elegantly printed on a large sheet, 
a slalislicaj Table of Euro|;e, unitine: ail that is most i'n- 
iere$tiiig in the geography of that distinguislted quarteir of 

the • 
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the globe, and showing at one view the territorW orteo^ 
the military strength, and the commercial importance ^ 
each state. 


Dr, Brewster, of Edinburgh, is about to publish a Trea¬ 
tise on new PhiinsophicaMnstruments for various purposes 
ill tbe Arts apd Sciences, with Experiments on Light and 
Colours, in one volume 8vo. with twelve Plates. 

Mr. Tlinmas Forster has now in the prels Meteoroloeicid 
Researches at«d Journals, with Engravings, Svq. 

--- - . ■ 

XXXV. Proceedings of Leanud Socieiiesm 
BOYAL SOCIETY. 

In our report of last month, our account of Dr. Brewster's 
paper was in some respects inaccurate; the following is 
more correct: 

This paper contained a short abstra<a^; of Dr. Brewster'S 
numerous experiments on light and colours, and was divided 
into four parts. 1. On a new property impressed upon 
light by transmission tlirough the agate. Whai light- is 
transmitted through a thin plate of transparent ag.ate cut 
in a direction perpendicular to the laminse, Dr. Brewster 
has found that it possesses all the characters of one of the 
l^ncils formed by double refraction, one of the image of the 
Inminous object from which if proceeds disappearing in 
every quadrant of its circular motion when viewed by a 
prism of Iceland spar. The kindred substances of carneiian, 
and chalcedony possess the same property, g. On tbe 
double refraction of chromate of lead. Dr. Brewster found 
that this metallic salt possessed a double refraction, which 
was nearly thrice as great as that of Iceland crystal. 3.'On 
substances which have a greater refractive pow er than ihc 
diamond. Since the time of Sir Isaac Newton, who first 
discovered tl^te powerful action of the diamond upon light, 
it has always been conceived that this precious stone pos¬ 
sessed the highest refractive power of all bodies whatever; 
but Dr. Brewster has found that both chromate of lead 
and realgar exceed it considerably in refractive power, 
4. On a double dispersive power in doubly' leb'acting cry¬ 
stals. Dr. Brewster has discovered, that* all bodies that 
possess a doubld refraction have also a double dispersive 
power, one of which is verv much greater than jbe other j 
the h^best dispersive power of Iceland spar being consi¬ 
derably 




derably above that of wairer, v^bile the lowest dispersive 
power is very much btlow that qJ: water. 

Febnrary'23. In con«c'j rtnee of the continiied indis^ 
position of the Frcsiilcnt, .liie Ear! of Mortmi, Vice-presi¬ 
dent, was in the, chair, vkhvu apaper'bv Dr. Wollaston vvas 
ready containing a de:'Cn]>tu^>i fe»f diis newly invented single 
lens niicronicier. This instrument is made like a common 
telescope, but the locus ot tht it ns is only l- 12 >.h of an 
inch : this glass is piictd behind a brass plate, through the 
centre-of whfc-h an eye iioie is drilled 5 th 6 subjects to be 
viewed are plattO between glas'Cs serving as object glasses, 
and the the magnifying powers and of the sub- 

ject^'e.vamined is taken bv means of a certain number of 
wires fixed near the object glasses. .The measure and num¬ 
ber of the wires being deternuned, the objects may In ex¬ 
tended to such distances as to give thetr dimensions by 
making a wire the two hundredth part of an inch cover 
theiti. Tlie cksci«piion was iliustrated by designs of the 
miorometer, winch the aiuhor adopted in consequence of 
his experiments onjdrawing very fine wiies, some of which 
did not exceed the thiity thousandth part of an inch; but 
they were incapable of supporting ihemsclycs at this fine¬ 
ness, and were broken jn very short pieces. Uc found wires 
18000 of which covered an inch, to be the finest and 
strongest fpr anv useful purpose. 

A paper by Dr. Ptarson, on the tingeing matter of 
the bronchial glands of the lungs, and on the black 
or tingeing matter of the lungs themselves, w'as read. 
From bis researches it appears that this black matter is 
principally that coal in an unconibined stale, or at least 
that it IS only intimately mixed with a Fitiall portion of 
an*mal matter. lie conceives that it is derived from the 
atmosphere in brealhiug; that it is first conveyed into the 
air-lubes, and from tftni by means of the numerous lym¬ 
phatics into the bronchial glandi, and liicrefore that it is 
not a secreted suhstauee. This suliject being so novel, Dr. 
Pearson declined entering into much reasonuM oSf drawing 
many contlusious uiuil more facts are broughiTto light. 

March 4. Karl Morion in the chair. A letter from the 
late Mr. W. Kiiby 'rriminer to the Right Hon. Sir Joseph 
Banks was read. It gave a descripiusn of thc' fewsil re¬ 
mains Found in Iw^ fields near Brentford, Middl^cx, in 
digging brick earth there. In the spai^. of IfO square 
yards, nine teeth of the hippopotamus i^re found; also 
elephants* tusks nine feet long, dccr*s horils and teeth, river 
and mannp shells, fish bones and Icethp&c, in gteat num- 
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Ijers. The Etr 4 ta were 6rst gravel, then blue clay in which 
were niunen^ub nodule^, calcareous band with shells, and 
clay with marine remains. 

Afarch 11* The Earl oi Morton in the chair. A letter 
from Mr, Austin to Sir Humphry Davy, describing a new 
instrument made entirely of glass, for condensing; gases in 
water, was read. Without drawings the description would 
not be intelligible. 

March 18. Sir E. Home, Bart, through the Society for 
promoting Animal Chemistry, communicated the result of 
his observations and experiments for ascertaining the origm 
of animal fat and adipocire. He bettan by detailing his ex<* 
periments on fowls, and particularly alluded to the casso¬ 
wary of Java, which has a colon' of only twelve inches, 
while that of Africa has one 45 feet long. ^ his diversity 
he attributes to the wise oeconomy of nature, ihe fornior 
country being extremely fertile, and the latter as sterile. 
This circumstance led liiin to examine the cause and 
effects of fat in the intestines, and the nourishment it, af¬ 
fords to'the entire aninnl; and hence Be inferred that it is 
the intestines in all animals which supply the system with 
fat. Ambergrease, he observed, is the product of a disease, 
and is neve^ found in whales above seven feet from the 
anus; it is usually from 14 lbs. to 100 lbs. and in one in¬ 
stance a piece ueighuig ISQlbs. had been found. Sir E« 
described the state of a woman buried in Shoreditch church¬ 
yard in 1790 , ten feet below the surface of the ground, which 
js two feet below the le,vcl of a sewer passing through it, and 
leading to the Thames. In spring tides the sewer over¬ 
flows, and the dead bodies are inundated. After eleven 
year.*, in 1801, tire grave was opened, and the w’hole body 
was foiuni to consist of adipocire. According to some ex- 
pefimcnls ui^de by Mr. lirande, the animal fibre is con¬ 
verted into adipocire by immersion iflb^gall; hence Sir E. 
concludes that the gall-bladti^r assists ii\. 4 ccumulaiing fat, 
as well as other functions of the animal thconomy. is 
rapidly foripeci, and as quickly absorbed; it soon accumu¬ 
lates in dormam animals, and is again .absorbed during their 
sleeping season; it lies near the skin, and in old people 
supplies the place of muscle or fibre. The author related 
the casctjfa child born w'ithoiit any gall-bladder; it never 
becaipe j^ynor yet wasted away, but died under a year old. 
Dr. Babingtoii, in.| letter to Sir Everartf, mentioned a case 
where .fat was voi^d like faeces; the patient had been or¬ 
dered to take oil, kid in consequence voided globules of 
fatty uuuer^ which op. cxaoiiaation were found to» consist 



and tw&-t4iirds xinicus. The auiHhr eon- 
^ud«s ihai htS* not a secretlonj, w generally behcvtd W 
physiologists. 

March 25. In consequence ot the dc.tth of Bor F.oyal 
Highness the Duchess of Brunswick, the Society met only 
to adjQun^ill after the funeral of this princess. 

GEOLOGICAL SOCIETIT. 

March 5. The Right Hon. the Marquis of Linrdownc; 

The Right Hon. Charles Long* M. P.; 

WUliani Clarke, E^jq. Trinity CoU, Cambridge, 
were severally elected members of the Soiciety., 

Two letters from Mr," Webster, draughtsman anti keeper 
of the museum to the Society, addressed to L, Homer, Esq. 
wei’e read. 

In' the first Mr. W. states that during a late examination 
of the Isle of Wight, made by him fnr Sir H. Englefield, 
he discovered a series of calcareous strata of later formation 
than the chalk, an4, ^specially characterized by containing 
fresh*water shells. Prom this circumstance be was led to 
suspect a ctirrespondence between this formation and the 
tmkake d^cau dmice, which has been described by Brog- 
niart and Cuvier as forming some of the strata in the basin 
of Paris j wjiich conjecture was confirmed by a cofiiparlson 
the frdsh-watcr fossils of the Isle of Wight with those 
of the French strata which were given by M. Brdgniart 
fo the Count de Bournon, and hy him have bet^n deposited 
in the cabinet of the Geological Society. 

In consequence of this interesting discovery, the attend¬ 
ant of Mr. Webster at the Society’s aflartnients was for 
a time dispensed with, that he might re-exannne the Isle of 
Wight and its vicinity. Accordingly his letter is dated, 
from Freshwater, iq^e Isle of Wiglu, March 3d, In this 
he states that he succeede(#"in obtaining some,very de- 
iiraUe sections m the strata, and an abundant c(dlection 
•f &{3ecimens. He is inclined to think that thi^ are two 
fresh-water formations, with a marine formiiion between, 
Tlie lowest fresh-water formation consists of beds of sand 
and marie, with numerous fragments of the limnea of La¬ 
marck, and of two species of plannibis; the, ^erposed 
marine deposit is of blue clay, with venuscs, and 

various turbinated Shells: and the upon; fresb^water for¬ 
mation consists of a calcareous rock Ipiiusing nurifvthrous 
agad very hne specim'ens of the iininea aiid planoibis. Some 
^ this itratum is very friable, bei^ only infrle j oibee 
’ ■ " ^parti. 
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part* are extremely hard, and the uppermost part of it has 
a porcelainous cLaracftr. Mr. W, has uot discovered any 
bed of gypsum, nor Mliceous concretions. 

A oaper by Dr. fdacCuDoch, on the granite Tors of De¬ 
vonshire and Cornwall, accompanied by three drawings, 
was read, and thanks wcrijy voted for the sanies 

The object ot this connniinication is to fhow the process 
followed by nature in the dcsiruction of the granite' rocks 
of Cornwall and Devonshire, and to explain how this pro¬ 
cess is dependent upon a particular mode of aggregation of 
the materials of which this rock consist;’, and which can 
be satisfactorily observed only during the progress of its 
decomposition. 

Dr. M. first treats of the granite which forms *hat fwt)- 
mon'.ory near the Land’s End on which the I-ogpan rock is 
situated. Xts length is about 'JOO yards, and the entire rock 
of which it is composed is traversed !jy numerous vertical 
and horizontal fissures, thus dividing the mass into a mul¬ 
titude of cubical an<i prismatic blocks. The Loegan rock 
itself, which is the subject of one of the drawings, appears 
to be one of these blocks in a of decay, but still oc¬ 
cupying Its orjgina! site, fls general iigure is irregularly 
prismatic^and lour-sided, with a proiubeiance on the lower 
surface on which it is poised. The breadth of the appa¬ 
rent surface of contact between this protulierance and the 
rock that it rests upon, is about a fool and a half; but its 
figure being cylindrical, and not spheroidal, ihr motion of 
the stone is limited to a vibration in one direction. The 
utmost force of three persons (according to Dr. M.’s 
trials) is only capable ot niakiny its exterior edge desciibe 
an arc the chord of which at six feet distance from the 
centre of motion is ihrvc tjuai tirs o» an imA force of 
a very few pounds, however, is sufiicitiu to begin and main¬ 
tain a very visible degree of vibiatio^V even the wind when 
blowing^on its exposed wiNtern sorfatM^ produces this effect 
very sensibly. Its weight, as estimated (rom its diniensi«tas 
and the apeeific gravity of granite, aj'pcars to he fiS tons. 

The suhjeci ot the second drawing is the C heese wring, 
which occupies the highest riduc of a hill to the north of 
.Liskeard. j It is an irregular column about l.s feel high, 
composed of five stones, the uppor ones of which arc so 
much Ijl^gcr than the rest as to overhang the base on ah 
sides. TUie angks and external bord.crs td’ iliese stones art 
considerably rooi^ded bv the cfl'ect of decomposiiii-.n; and 
there is no doubi that in process of time ihi ■ d ri if giMtion. 
will proceed^so far, that .the bahticc of th- otSe be de 
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stroyed, and its ruins will not be distinguishabe from tbc 
other bowlders with which the tops of all the hills in this 
vicinity are overspread. 

The third drvuving reprejents tbc Vixen Tor on Dartmoor, 
Almost all tlte granite of C'ornwall and Devon, like that, 
of the Land’s End, is divided by fissures into masses more 
or less approaching a cuhical form. If a rock of this kind 
nearly level with the surface of the soil is examined, the 
fissures will he found to be a mere mathematical plane, and 
the angles formed by the intersection will be sharp and 
perfect. If we then turn our attention to granites w’hich 
from their greater eh valion above the soil appear to have 
been longer exposed to air and weather, we may observe a 
gpilitle rounding of the angles such as is exhibited in the 
VTVen Tor. 

By degrees the fissures become wider; and the blocks, which 
were originally prismatic, acquire an irregular curvilinear 
boundary resembling those which form the Cheese-wring, 

Jf the centre of gravity chances to be high, and far re¬ 
moved from the perpendicular ol its fulcrum, the stone tails 
from its support, and becomes rounder by the progress of 
decomposition, till it assumes one of the vapous spheroidal 
figures which the granite bowlders so often txltibil. 

These fissure*:, and the rounded form which the cubical 
blocks acquire by decomposition. Dr. J\i. is inclitietl to at¬ 
tribute to tne original striiclure of the rock. In this, as in 
basalt, crystallization appears to have begun in distinct and 
more or less distant points,from each of which it proceeded 
forming thick eonceiuric lainellae, till at length the exterior 
chells of adjacent concretions came in contact, but were in¬ 
capable of muru.il penetration. I’he outer lamellce are the 
least haul and dense, and therefore yield the easiest to the 
various causes which occasion the disintegration of rocks. 

March J 9. Mr. Wiebstcr exhibited specimens of the rocks 
containing f esh-watcr sliclis, recently discovered by him in 
the Isle of Wight. 

A paper on the rocks at Clovclly in Devonshire, with 
illustrat.ve drawings by the Rev. J. J. Convbeare, was read, 
and thanks were voted for the same. 

The fishino; toAii of Cluvelly is situated in a narrow 
ravine, on the N. coast of Devon, about 22 miles W. of 
Ilfracombe. The shore is precipitous, being formed of cliffs 
about \‘AO or WO feet in height, iniersccied by narrow 
alternations of grauwackeand grauwackehilalc, curved and 
contorted in the most capricious way imaginable. No 
organic i4:mains were observer^ in them, nor any foreign 

minerals, 



Geological Society, 227 

minerals, except opaque white quart2 f'^rming numerous 
veins. Nearly the whole of north Devonshire is composed 
of the rock just described, which is locally distinguished 
into dim^tone and s/illlat, the latter being the slaty grau- 
wacke, and the former the compact. It is always very irre¬ 
gular in its stratification, is destitute qf metallic veins^ aher‘<> 
nates with transition limestone, and, where it does so, occa¬ 
sionally contains oiganic remains : it also, in one instance 
at least, alterniites with thick beds of a kind of culm; its 
veins, besides quartz, occasionally ofler calcareous spar, 
Killas, w'hich Mr. C. is inclined to regard as a varietv, not 
of mica slate, but ol clay slate, is contorted in its stratifica¬ 
tion only in the neighbourhood of llic grau^\ acke, is 
versed almost through its whole extent by frequent veins-iir 
d\kes of a porpbyntic rock wliiqh docs not pa^s into the 
grainvacke, contains somclinK’s topaz, and not unfrequently 
garnet; its veins are often filled with chlqrile mica and 
crystallized felspar, and al&o contain tin stone, gray cobalt' 
ore, &c. These charactcis, in the opinion of the author of 
this paper, form a sufficient mark of distinction between the 
grauwacke and ihe killas of the West of Kngland. 

A paper (Ml the l^land of Slaffia, by Dr. MacCulloch, was 
read, and iliaiiks were voted for the same. 

I'he circumference of this island is aliout Smiles; it 
forms a kind of lalde land of irregular surface, gently 
sloping to the N. K, and is bounded on all sides by steep 
and generally peipeiidiaiUr clilfs, from 60 to 70 fcct above 
high-water mark, the greatest elevation in the island being 
about IGO feet. 

The entire island is a mass of basalt, but a bed of sand¬ 
stone is said to be visible at low water on the wesiern 
side. 

The ba^^alt presents two varieties,. the columnar and 
amorphous, tlie latter of which is generally am>gdaloidal, 
containing zeolites. 

In the columnar varietv lamellar stilbite is occasionally 
found filling , the intervals of approximate columns, and 
sometimes, though rarely, in the substance of the smaller 
and more iiregular columns. 

On the south-w’esiern side of the island there appear to 
be three^dvsimct beds of basalt, the lovle^mo^l of which 
seems to be amorphous. The next bed,, from thiriy to 
fifty feet thick, consists of those large columns which form 
the conspicuous feature of Suffa: the upper one appears, 
at a distance, to be a mass of amorphous basalt^ but on 
closer inspection is found to consist of small columns, often 
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wood-laid and entangled in every direction. The columnar 
basalt of Sfaffa is uy no means so regular as that of the 
Ciatn’s Canseway; htit,ni return, it prtseins many beauti¬ 
ful .'peennens of bonding columns, which do not occur at 
the laiicT place. OF these the most reniarl able Form a co¬ 
nical detached rock, called liudchailie or ilio Ilenlsman. 
Bc<«idc-s the great cave arc two snialler ones, which being 
only accessible by a boat aud in perFcctly calm weather, can 
very rarely be cxaimned. 

The surface of the isfand is in many places overspread 
with a bed of alluvial matter, containing rounded fragments 
of granite, gneiss, mica slate, quartz, and red sand-stone, 
totreiher witli a few roiled pieces of basalt. As there is at 

t sent a considerable extent of deep sea between this bed 
the nearest piimitivc rocks of Iona, Coll, Tircr and 
Mull, it liecomes an interesting subject of speculation to 
inquire into the conditions reqi.i>ite to account for this fact. 
Tbe<?c seem to be, either that a declivity suflieient to allow 
the transportation of rounded fragments has formerly ex¬ 
isted sloping upwards from the present level of Staffa to 
some primitive mountains which no longer exist, or that 
the whole of StalTa itself has been raised to its present ele¬ 
vation frtuTi the bo.tom of the deep sea by which it is now 
surrounded. 


MEDICAL SOCIETY OF LONDON'. 

The Anniversary of this Society was celebrated on the 
8th of this month; when the following gentlemen were re¬ 
turned officers and members of the council for the year 
ensuing; viz. 

J. C. Lettsom, M. and TX.D. &c. President. 

Dr.Temple, Dr. Walshmau, Mr. Norris, and Mr. Taunton, 
Vice Presidents. 

Mr. Andrcc, Treasurer. 

Dr, Hancock, Librarian. 

Dr, Adams and Dr. Ftiihcreill, Secretaries. 

Dr. Taylor, Secretary for Foreign Correspoudeuce. 

Mr. T. Pettigrew, Registrar. 

Council: Drs. Pinckard, Cliutcrb’ick, Considen, Pctcli, 
Liddertlale. 

Messrs. Jackson, B. Atkinson, K. Lcese, Royston, A.T. 
Thomson, Blegborough, Bryant, Mathias, Hopkins, Al)er- 
iiethy, Broughfin, Sawrey, Adams, Platt, Harvey, Bart¬ 
lett, Combe, Harding, Sutleffc, l^)wcll, Steveusoii, VV. K. 
OTiffith, E. Austin, G. Young, Morgan. 

To deliver the Anniversary Oration 1814, Dr. George 
Kccs. After 
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After the ballot, Mr. Sauniarcz delivered the Annnal Ora¬ 
tion on the Principles of Physiological and Physical Science, 
which was muncrously attended; al'icr which many of the 
Fellows and their friends adjourned lo dinner. 

We abstain, a,t present, from sub;uitiing an abstract of 
tile oration, as wc understand it is to be printed. 

PHILOSOPHICAL SOCIEty OF LONDON. 

The learned President, Dr. Lettsom, has during the la&t 
month delivered a lecture on the Natural and Medicinal 
Histories'of Tea. tie fconimcnccd by observing, thdtjhje 
could not be ignorant iu presentifjg an object ot discuss 
that it is e.xpccted that some extent ot noveliv mav be 
afforded, and some useful information ( onveyed: but .'Vr iTi 
the universally known subject, he tcaicd that disapi oim- 
ment must result; for wLai is fainihar admits of iittle i;o- 
vclty, and what is known of little interest. “ To convey 
instruction,*' said the Doctor, “ 1 do not aspire, hut im¬ 
pelled by a cordial impulse to evince mv respect for and 
approbation of Uiis Society, as well as excite the labours of 
others, 1 liavc presumed to throw the discus which a more 
youthful and vigorous arm is better (pialified to direct.’* The 
lecturer then proceeded niwn the botanical history, and, 
having given a description of the parts of fru' tification, 
stated, that there is but one species of the tea plant, the 
difference of green and bohea tea dcpendiiio upon the na¬ 
ture of the soil, the culture, and manner of drying the lea. es. 
!Sir John Hill, from observing a difiorcnt nainhtr of p tab 
in different corollas, cicscribetl the green and bohea tea as 
different species, giving to the tirst nine, and in ll.c latter 
only six j)etals. He conveyed ibis opinion to Linn^, who 
adopted the mistake, which his future experience corrected, 
as he informed Dr. L. by letter. 

The authors whobave treated upon this siduccl amount to 
at least a hundred, many of who;:* never saw iht teu tree. The 
first Hgure given of it was in tiic Acta LI’ftVicii'iia, which 
was talten from a dried 'ipeenm u ; since ibai it has been 
figured by Boniius, Plnkenct, Ktempler, and f.t itsoni, the 
latter the only perfect one He baj access to t'le livst 
plant grown in Kumpe, v. hich was raised ‘ hi.j ingenious 
friend Mr. Ellis, in Gray’s Inn, irom m-vUsi taken out of a 
canister, and promiscii‘ai‘'!v so vn m a jioi placoil outside of 
his window. As China and Japan aic the only jL-nuntries 
known to us where the tea shrub is caltivaicd for use, we 
may reasonably conclude that it is indigenous lo one uf 
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them, if not to both, and probably the brackish ill-tasted 
water in many pans of those countries first led to its 
as an infusion. 

Tea was first introduced into Europe by the Dutch East 
India Company, early in the sixteenth ^entury, and a quan¬ 
tity of it was brought over from Holland in 1666 by Lords 
Arlington and Ossury.v In qonsequence of this, tea soon 
became known amongst pec^le. of fashion, and its use by 
dea:rees since that period has become general. Cornelius 
Boutekoe, a Dutch physician, wrote ^ treatise in praise of 
tea as caily. as 16 ?^ Thelcctutct* passed on to consider 
the soil and culture best adapted to tjhis plant, and observed, 
tM^aqcording to Krempfer, no particular gardens or fields 
are mlolted for it, bnt that it is cultivated round the borders 
of rice and corn fields without any regard to the soil j that 
there are usually from six to twelve seeds in each vessel; 
that they are promiscuously ])ut into a hole four or five 
inches deep at certain disUnecs from each other. The rea¬ 
son why so many seeds are put into one hole is, that they 
contain a great quaiuily of oil, which is apt to turn rancid, 
and then they will not germinate. They then vegetate 
without further care, 'fhe leaves are not fit to be plucked 
before the third year's growth, and in about seven ytars the 
shrub rises to a man's height; but as it is then but scantily 
provided with leaves, it is cut down to the stem, Iroin which 
an exuberance of tresh shoots ari^e. Tlie lea tree delights 
particularly in valleys, or on the declivities of hill, and upon 
,the banks of rivers where it enjoys a southern exposure to 
the suit ; though it endures considerable variations of heat 
and cold, as it fi^iurishes in the northern clime of Pekin, a$ 
w'ell as about Canton. ' 

The Doctor then jiroccccled to dcscrll>ft^e manner and 
the seasons of gathering the leaves, antf the method of 
curing or preparing tea in Japan, Of the varieties of tea, 
Dr. L. observed ol the green, ibe bing,.impcrial, or bloom 
tea; the hy-tlann, hl-Tciong, or hayssuen, known to us 
by the name of hyson, so called alter an Elasl Ipdia mer¬ 
chant of that name, who first imported^ il into Europe; and 
thesinglo or songlo, wdiich name it receives from the place 
where it is cuhivate(f? Of the hohea ica«, the soochuan or 
iutchong, by the Chinese called s-aaty-ang and sacl-chaon 
or su-iyann ; th« camho or soumlo, called after the name 
of the place wheie it is gathered ; the cong-lou, Congo or 
bong-fo; the pekao, pccko, or pekoe, and the coninion 
bpbea calted moji by tlui Chinese. * 

1 The Doctor mentioned other kinds of tea wliich were 

rolled 
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rolled up in the form of balls and threads. He said he 
had formerly infused all the sorts of preen and bohea leas 
lie could procure, and erpanded the drfferent leaves on pa¬ 
per to compare their respective size and texture, intending 
thereby to discover their age. He found the leaves of 
green tea as large as those of bohea, and nearly as fibrous; 
which led him to suspect that the difierenee did not so 
much depend up(*n age as upon the other circnmsiances. 

The Asiatics giV^e a flavour to lea hy introdueing'among 
it the ole^ fragrans, whose smalt flowers afle frequently to 
be met wnh in teas from China. On the subject 

of drinking of tea, I>r. L. ohs^ved, that the Ciiinese and 
.Fapanese never tc» before it has been kept a year, by 
which time its narcolip properites are diminished. 
drink it without sugar or milk. Having meniiortcd various 
i^ethods of preserving the seeds for vegetation, the lecturer 
entered upon its medical history. 

It is natural to conclude, that as tea was imported 
from a foreign country, and atviro infeonsiilerable danger 
and expense, and the custom of drinking it almost uni¬ 
versal, much attention would have been excited respecting 
its natural afhl medical hisiorv, as well as its commercial 
influence; and iiidceil, as the learned Pre’sident noticed, if 
saying much is a ftroof of attention, much has certainly 
been said and written, and much to no purpoaei on its medi¬ 
cinal properties ; lor although he has exiinnned nearly a hun¬ 
dred authors on titc subject, lie has acquired little informa¬ 
tion ; nor cifn it be et]K’cied, where vague hypotheses ^tre 
substituted for experiment, and theories ‘for facts*, thus 
claiming no fixed data, the uuluctions arc tallacious or in¬ 
decisive. This induced the Doctor to institute experiments, 
and establisli pruicipies upon which reason miglit exercise 
judgement,ancJiyulh elucidate facts. From theseexpenncnis, 
wiiich wc are sorry our pages will not allow us room to re¬ 
late, the sedative and relaxing effects of tea appear greatly^ 
to depend upon *^An odopqiis flagrant principle, which 
aliounds must in green tea, particuUily that which is most 
highly flavoured. This seems further confirmed by the 
practice of the Chinese, who avoid using this plant till it 
has been kept at least twelve months^ as they find when 
recent it possesses a soporiferotis auiftntoxicating quality. 

The author deprecated the practice of taking lea very 
hot, and quoted in support of his opinien a passage from 
Professor Kahn's 'fravcls into North America. The Doctor 
concluded by the following observations : “ From the re¬ 
sult of the experimenis we may clearly explain* the cau#e^ 
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of those different effects produced by tea»drinking; as weH 
as upon what predominant qualities of this exotic these 
effects depend. iJence it will be interred, that when the 
fine greon teas are employed, whose sedative counterbalance 
their astringent qualities, and particidarly in \veak or deli¬ 
cate constitutions, debilitating and ii^puious effects may 
succeed; as tremor;^, fluttering and agitation of spirits, 
pain of the stomacli, ind vwcakened digestion, with flatu¬ 
lence, head-ache, and Various nervous amotions; and with 
such constitutions, this tei taken in the evening produces 
watching, and ilie unhappy sensations which want of the 
refreshment; of slce|i naturally produces; and may it not 
also be susjjccted, that the increased frequency of palsies 
apoplexies may in sotne measure be alfrihuted to the 
fragrant, odorous, and sedative influence of this exotic 
Indeed, from the wliolte analysis of giecn and bohea te^, 
the sedative and exhilarating qualities of the former will 
be clearly coniprehcrided, as well as the astringent qualities 
of both; although,''irooi -the larger proportion of tannin in 
the bohea, it will be less relaxing; nevertheless combining 
such a proportion of odour as to give it a grateful influence 
on the nervous svsfem; and thus, either single or mixed, 
they convey a pte.isaat and reviving .sensation, as has been 
so often nnVilioncd by travellers; and persons after fatigue 
of body, as \wll as ixi riiun ot mind, find in tea a grateful 
sedative and pleasing diluent.'’’ 

KIRWAKIAN' SOCIKTr OP DUBLIPf. 

.Tap. 27 . Mr. Carmichael concluded his paper on the 
electric fluids, considered as different compounds of the 
solar rays.” But as a long chain of induction, supported 
by relcrcnces to a mulliphcity of uncou^ected facts, and 
given in the most concise and naked forna^l^arccly admits 
of a pcrspicu(;us analy.-'is, we are necessarily confined to a 
mere siaieincnl ot the plan of the memoir. 

It crmunences with the groqt-ids for jtbjrposing that elec- 
tricitv is derued from the bun, as well as li^ht and beat; 
and details tlie experiments made by M. Hitter, Dr. VVol- 
iastoii, and fjir {{. Davy, on the di.'*oxy|fcnatini>; ray, whose 
effects so nearly resembie those of the Galvanu; influence. 
After which arc such further experiments as would 

tend to a more satislactory exaniitiaiioii t)f the subject. 

The possibility of cbcmica! combinations, between the 
calorific, colon(icj*'and di.'ioxygcnaiino ravs, is next dis¬ 
cussed ; and it I.S .Mipposed that the fqrm.Hiion of one of the 
electrie flilids is efieeted by a union between the disoxy- 

genating 
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genating and calorific rays; and of the other, by a similar 
union bet^veen the disoxygenating and colorific. 

Evidence is then adduced, to disprove the present sup* * 
jwsition of the mutual repulsion of the homogeneous par¬ 
ticles of electricity, and the mutual attraction of the hetero¬ 
geneous; and the true laws that govern both fluids investi¬ 
gated. The laws proposed are as follow : 

1. That in a free ahd uncoafined'state, at an indeter¬ 
minate distance, ibcre is a mutt^al attrition b'fetweeh any 
tvi(i volumes of electricity, whatner of sirnflar or different 
sj3ecits. 

2. That in,the same free stat^; at a ininifte distance, all 
particles of electricity attract similar particles, and repel 
those of an opposite natpre v 

3. Tliat when contained in other bodies, an opposite 
effect takes place; and such bodStes as are similarly electri¬ 
fied repel each other, and those which are differently elec¬ 
trified attract each other. 

The phaenoraena of the Galvanic tfough and Leyden 
phial are then explained, in reference to the proposed hy¬ 
pothesis; and such evidence as could be collected, is 
brought forward to prove that positive electricity is com¬ 
posed of the disoxygenating and colorifio^rays; and nega¬ 
tive, of the disoxygenating and calorific. Thiris followed 
by a disquisition, whether it may not be cither the colorific 
ray, or the calorific, and not the disoxygenating, which 
should be considered the base of both lluids. And the 
whole concludes with a consideration ©f the philosophical 
inquiries likely to arise out of the proposed hypothesis, if 
on due investigation it should be found w'orthy of adoption. 


XXXVl.^^clligencc and Mhcdlaneou'i Articles, 


tiunsfarent paper for artists. 


The tracing papw commpnly u^d is apt to turn yellow, 
which in]iirc>! its transparency and uldlty. The following 
recipe by JSIr. Cathery, of Mead How, near the Asylum, 
for a n hite transparent paj>er, aj)pears in the xxxtli volume 
of the Society for the Encouragement of Arts, 8cc, just 
published. The longer time this p.-tper is nude, the better 
it is; it keeps clear and white, and can he traced upon with 


• It is necessary to state that the existejK'C of tRc first pos'tion of this 
second law had occurred lu Mi. l)onov..u, \v®lt as to the autimr of the 
memoir, without any coinniunicatiou het .loen tlirm un the subject; and 
was enlarjfed on by him in a paper read to the Kirwauiaa,Sycicty before 
Mr. C. becatno a member. 
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8 . pen, if the ink has a little ox-gall pul into it. Mr. 

Cathery sells it for the same price at which the common 

tracing paper is sold. 

The Preparation ,—^'Fake one quart of the best rectified 
spirits of turpentine, and put to it 8 quarter of an ounce of 
sugar of lead finely powdcrctl; shake it up, and let it stand 
a day and night; then pour it olT, and add to it one |>ound 
of the best Canadjt balsam,;^et it im 8gentle sand heat, and 
keep stirring it til! is quite mixed, when it will be fit for 
use; then lay your paper on a smooth board, and with a 
large brush, brush your paper ov^r ycry e\'en with the mix¬ 
ture, and tjieu it upon lines io dry, and it will be fit 
for use in about four days,^ 

|Thc ^Society voted fivq .guincas toMr, Cathery for his 
communication. 

EFFECTS OP COLOURED RAYS IN A MIXTURE OF OXY- 

. muriate and hydrogen gas. 

Mr. Leebcck, a German chemist, having made a mixture 
of these gases expe^ed them to the light of the sun, which 
suddenly decomposed thcn\ with a great explosion. Tins 
experiment was sugges^d by Gay I^issac and Thenard, 
and M. Leebcck has repeated it with success by means of 
gas collected over hot water. He afterwards introduced 
this gas into ^ yellowish red bell glass, and another of a 
deep blue, which he exposed to the solar rays. In the blue 
bell glass the decomposition took place instantly without 
any explosion, and in a minute almost it was ended, and the 
greater part of the bell glass was filled with wafer. On the 
contrary, in the red bell glass the decomposition took 
place very slowly : after being exposed for twenty minutes 
to very strong solar rays, a very small quantity of water 
rose in the red bell glass. This niixliire,^, gas in the red 
bell glass was iulroduccd into a white bell glass, aitd also 
exposed to the solar rays : no explosion took place, but in 
a few minutes tlie decotqposi^n was i^omplete,. and the 
glass was filled with water. Trie experiments were several 
times repeated with similar results. 

T.rST OF FATUNTS FOR NEW INVENTIONS, 

To William Chapnfcn, of Murton House, in the county* 
of Durham, civii eugiuecr, and Edward Walton Chapman, 
of Wellini’ton Ibqjery, in the parish of Walls End, in the 
county of Northumberland, rope-maker, for their methods 
of facilitating the means and reducing the expense of car¬ 
riage on rafl ways and other roads,lfc-30lh December, 1812. 

To 
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To Joseph Raynor, of Sheffield, in the county of York, 
cotton spinner, for his improted machinery for roving and 
spinning cotton* silk, da&, and wool.—1st January, ldl3. 

To WilliAin Wilkinson, of Grimesthorpe, in the county 
of York, shear-smith, for his horse shears, wool shears and 
glovers’ shears.—5lh January. 

To Thomas Ryland^ of Birmingham, in the county of 
Warwick, plater, for His fcndeivfnr fire places.—15th Jan. 

To John Shorter Morris, of Nftrth Market Street, Ken- 
nington, in the county of Surry, mechanic, for his ma¬ 
chine or engine upon a new and superior principle, which 
contains a new way for a marf or ineritd rise bis or their 
power and strength, to be used a^g crane, or to give a rotary 
motion to any machine,.engine, ar mill-work.—15th Jan^. 

To Robert Dickinson, of Great Queen Street, Lincoln*! 
Inn Fields, in the county of Middlesex, esq. for his im¬ 
provement in vessels for containing liquids.—13th Jan. 

To William Bundy, of Camtlen Tow n, in the county of 
Middlesix, nialheinalical instrun^nt milker, for his new 
manufacture of lint.—15th Jan. 

To Matthew Bush, of Longford, in the county of Mid¬ 
dlesex, calico printer, for his ira|frovements for printing 
calicoes.—llSlh Jan, 

To William Allcil, of the Curtain Road, Shoreditch, for 
his ini]irovcn»ent on machinery to be worked by wind.—* 
13lh Jan. 

To Richard Cawkwell, of Newark upon Trent, in the 
county of Nottingham, miller, for his improved machine 
for washing, cleansing, and scouring linen and woollen 
goods and other artu lcs.— ISlh Jan. 

To Charles (Jrull, of Leicester Place, Leicester Square, 
ill ilie cotmty of Mitkllcsex, and Frederick Dizi, of Park 
Place, Baker StlKt North, in the said county of Middle¬ 
sex, for certain iniprovemenls on harps.—22J Jan. 

To Marc Isamhard Brunei, of Chelsea, in the county of 
Middlesex, civil engineer, for certaan improvements n saw¬ 
mills.—20th Jan. 

To Fiancis Crow, of Fevershani, in the county of Kent, 
watchmaker and silversmith, for certain improvements u\ 
the mariner’s compass or boat compass.-—30ih Jan. 

To Robert Dunkin, of the 'i’own^f Penzance, in the 
county of Cornwa!!, for his methods for lessening the con¬ 
sumption of ste.im and fuel in working fire-engines, and 
also methods for the improvcnirut of certain instrument.? 
useful for mining or ollwr purposes.—30ih Jan. 

To George Alc.\imdei|livatchmaker, in Leith,for his ijut- 

prdved 
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^proved mode of suspending the card of the markter’s com¬ 
pass, being tfn a principle entirely new.—ith Feb. 

To William Broughton, of Rose Court, Tower Street, iu 
the city of London, joiner, for a niethod of making a pecu¬ 
liar species of canvass which may be used more advan¬ 
tageously for military and other’purposes than the canvass 
now in use.—4th Feb. 

To Peter Ewart, of Mani^cstcr, in the county of Lan¬ 
caster, cotton manufacturer, for his method of working 
Weaving looms by machinery.—20tb Feb. 

To Joseph Hamilton, of;the (^y^-of Dublin, gentleman, 
for certain nevv m^’thods of constructing and connecting 
earthen building materials^^SOth Feb. 

>To Charles Plimley, of Birmingham, in the couiTjty of 
Warwick, manufacturer, for his nl|^mds of working steel 
or iron, or steel joined with iron,, rh or into taper forms 
whether round or square, or of any other figure in the cross 
sections thereof, for the purpose of nuking files and various 
other articles.—SOtJi Feb. 

To John Roberts, of Macclesfield, in the pounty of Ches¬ 
ter, cotton spinner, for a method of contracting or reducing 
into small compass such part of malt and hops as are re¬ 
quisite in making ale, beer, and porter.-r—20th Feb. 

To Joseph Smith, of Coseley, in the parish of Sedgley, 
in the county of Stafford, iron and coal master, for certain 
improvements in the construction and manufacture of iron 
and other chains, whereby a considerable expense will be 
Mved in the making thereof, and the same rendered more 
durable.—24th Feb. 

To John White, of Princes Street, Soho, for his machine 
for cooking without wood or coal.—3d March. 

To Janies Thomson, of Primrose Hill, iif^ar Clithero, in 
the county of Lancaster, calico-printer, fdr his method of 
producing patterns on cloth previously*dyed Turkey red, 
and made of cotton, or linen, or bblh.--3d March. 

To Alexis DeLihantc, of G^pilt Mailborough Street, that 
in consequence of a communication made to him by a 
learned foreigner residing in parts abroad, he is possessed 
of a method for the production or the making of a green 
colour, and the a])[)li|alion thereof to various useful pur¬ 
poses.—3d March. 

To Richard Green, of Lisle Street, Leicester Square, in 
the county of Miifdlcsex, sadlcrs’ ironmonger, for his stir¬ 
rup with a spring in the eye, and a spring bottom, for the 
safety of persons riding on horsetM||k, and to prevent their 
ffeing dragged in the stirrup.—sdWarch. 

To 
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To Sir Tliomas Cocflraoej commonly called Lord Coch¬ 
rane, for his method or methods of more completely lighting 
cities, towns, and villages.*-~>3d March. 


Meteorological Observaiim^, made at Cambridge from 
February ! 5 t to Marcf^ 17, 1813. 

Feb. 12 .—Cloudy with 8mall/ain,and wind from SW. 
Feb. 13 — Fair morning at timesf with showers,and cirrus, 
cirrocmnutuSf kc. in ^he#mterv2ffs as usual; 6ne moon¬ 
light evening, with cirrocumdm} later in the night the 
moon was hazy and Had" a na/o found her,itollowed^y rain 
next day as usual. / ^ 

Feb. 14.—Rain and wind frojfijSVS^l day. ^ 

Feb. 15.—Shtwery itnd wincTy, and inosc appearances of 
the clouds which'attd^cloudy weather. Clear night. 

Feb, ld>—Clear day; various modiHcations. 

Feb. 17 ,—Ci^r, .||pcl, clouds of different modifitjations, 
and showers.Therfillj^ter 11 46. 

1 8.-—CtlepT morning; afterwards St)me clouds; clear, 
and clouds again at night. - Wind westerly. Thermometer 
llP.M. 42. 


Feb, 19 .“-Windy f various clouds. SW. 

Feb. 20. —Windy^ ci^us, and other clouds; clouded 
over at inttrVals; fine kailight night. Thermometer at 
3 P.M. 53, at 11 , 46, Wind SW. 

Feb. 2 i.—Overcast with some occasional small rain. 
Thermometer at 4 P.M. 55, and the same ai 11 at night. 
WindSW. , 

Feb. 22 —Various features of cirrus of the rainy cha¬ 
racter, with hieavier masses of clouds lower, and scud much 
below, floating in the wind; at night some rain. Thermo¬ 
meter down to ^ at il P.M. Wmd SW. 

Feb. 23.—Overcast early, with small rain; afterwards 
fair, with raiiiN features of cirrus* spread about above other 
clouds. .. . ^ 

Feb, 24.—Parhelion obsCT#d early near Cambridge, ciV- 
rus and others; showers of hail at times. 

Feb. 25.—White frost followed bv some rain. Therm, 
at 7 A.M. 36 , at 3 P.M. 48®, at 11 P.M. 47 . 

Feb. 26 —Thermometer 7 A.M. fS®, 2 P<M. 52% 11 
P.M 45°; clouded iur the most part, with some rain at 
night. Wind SW. 


* By rainy features is meant, the confused and misttike kind of cimia 
which accompanies rainy weather, and is contrasted to the fibrou* Jmd 
gubr appearance ol this cloud vp» the air is **‘7- ’ « .s 
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Feb. 28.—Fiiie clear hvrcpnj through the 

^ay only cumuli appeared; towaMa the evening 2 frwr 
cirri again of triyisitory and indefinite kind; dear night. 
Therniometer 40 ®. 11 A.M;, 35® I ! P.M. ; a westerly ga!«\ 

March 1 .—Some cirri aaid cifvmUi with occasional cumn- 
lostraftLif w\th a gale; overcast night. SW.“ llienn. 51*' 
at 2 P.M., at 11 48®. j: ‘ 

March 2 .—Showery; with cumuli and scud below, ai)d 
cbf/i? confused and transitory in the clear ttttcrvals. Ther¬ 
mometer, middle of the day, 50®^ 11 P.M. 35\ W« Sortie 
failing stars of the common kind**. 

March 3 .—Showers, eimw, cumvtpstraius, send, &c. in 
the intervals like vAtterdav. I’hdmdljl^ter H P.M. 37®. 
Westerly ^ - ' 

Aim/e4.‘.»-*Ch1cWy cloudy, duff^ 

March 5.—Early among variia^ 
cirrocumfluSf whose mteadee wef 
In a lpW*region cumuli flew a!on| 

Gale from SW. in evening. Tha^^ , 

Jl,44. 

March 6.-^C\ettT early; I afterwards observed emi in 
fibres flimsy and of short duration, but through the chief 
part of the day only cw»n!/./i inoriSS br^«.’,d'(m«e appeared. 
Wind strong from the west. Therm. 53% 'aft ll, 40®, 
Clear night. 

March 7 .—Such irregufar features of oirrocumuhs and 
cirrus above cumuli^ cumidostrahiSp and scud, as usually at¬ 
tend showery weather, but no rain ftll. Clouded over at 
Aiffht. 1'herm1= at 7 A.M. 45®, 3 P.M. 5.^®, 11 P.M. 44. 
Wind westerly. 

Marchs. — Cumuli in abundance, fltccy and lowering; 
sun at intervals; dark clouded night. Wind SW. Therm, 

7 A.M. 49®, 2 1\M«'57®. 

March 9 .—Chiefly cloudy; dark night with rain. Therm, 
44° at 11 P.M. Wind SVV. ^ 

March 10 .—Cold wet mist^in the morning; afterwards 
it cleared by time, when sinoHelike cumuli^ &c. abounded; 
a hard shower.^bout one P.M. ; cloudy afternoon, and cold 
night wi'hdncid intervals; some flimsy large ill-defined c/r- 
rocumtdtts , Therm. 7 A.M. 39®, 2 P.M. 44% 11 P.M, 
33®. Wlnd^NE., 

• See observations bn the peculiarities of meteors, in my letter in your 
Magariinefur November ISli. 

f I suspect that if an eicetrophorus was tried, the air today would be 
fC^id eitlier non>e!ectric or electrified negatively. If such experiment 
AiQipld have ^een made, 1 should be oblige^ hy its communication in youy 
”'" dne. 

March 
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Marph 1 has l?een down below the 

freezijog p^iint b Ihe night. Snow now falling (8 A.lkl.)i 
.ivhfcn ffrerii if'\»o 4 etise cloud near the senith, only some of 
t he ficficv kind; th^ 1 re »' however a densef kind of cloud in 
♦he horl^or. j Afterwards coitijnomshow showers prevailed, 
with clear intervalsi and thr.ifttjg viii^jd irom NE. Therm, 
at 11 P.M. as lew as 39*’;' clear ^af>]%ht night, ak inter- 
jyaJs with wind. V . . 

•March 12 .—-Snow' showers, in which the vimbi never 
appeared ver)' dense ; the ||nne phmnonwnon of snow fall • 
ing^'^^hen there was no nimbus ne^.|hc ^enith, happened 
again today. • Eithet the snowv.mil^ h^e been blown 
along hofi 2 onta% ^ 

must have 
nimbi from 
confused. c*n‘ 

Therm* 

I 

and elevaie 
the sky, f 
at times. 

Wind NE 
March < ^ 



aoi^ distanq^ll a strong wind, or 
light oloudsflp si;|p€»;ied to he 
Thes?- CTwds w^^e a kind of 
Ti e night was dear, and 


ure. 


sun at times; hy night large 
d of no great density covered 
moon appeared, with a corona 
M. its®. - barometer 30° £o". 


, damp day, with some rain, and 
n;odcrate wt^'cl, y^P^^t to the W. in afternoon, 'rherm. 
i A.M. 4l‘*' also 410. The moon appeared at 

liines through thc'lhiiiner parts of the clouds. 

Mffrch 15,—liV'armer and overcast sky. Therm, at 
noon 54 °; some rain came on in ihc eveiting, and the 
Thermometer was 49”, Wind southerly. ^ . 

March 16.—Warmer weaiiier than yesterday. Therm, 
at 3 P.M. 54°^t 1 l*P.M. 48 '. Cloudy with small ram ail 
day, but it up at nijiht. Wind soiuhcrly. 

March 17 .—Fine clear warm day, onlj|,aiew flimsy cirri 
aloft. Therm. 3 P.M. 56°; in the ibyening Jt became 
cooler, the moon ha^. with a faint small oorona round 
her, a large elevated arc ot confused cirrus appeared a long 
lime stationary in the north, And at half after ten o’clock 
a faint lunar halo began to be discoverable; the ITicrmo- 
meter being 38°. Wind easterly. 

N. B.—^Tlte observations for the 12 th and 13th of Fe» 
bruary, were made ?tot at Cambridge, but in.Eases; abotst 
twenty miles S. of Cambridge. ^ 


Corpus Chriiiti CoUeg;e, Cambridge, 
March is; i8ia. 


Thomas Forster* 
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question, bjir some French 

chemists, Thenard, F|>urcroy^ and Vnu- 

quelin. two last ehem^s have bad suffi¬ 
cient scientific character to decide posi¬ 
tively on in contradiction to the resulta of 

Scbee)e*s ejc^mpelits, I shall here only say a words 
respeefit^ thtif^scrtions. Among the Qt tho . 

la<5lic »j|o,$cheelefia8 menliimed that it is iB^oiatile, and?* 
' that it 16 dest ri^g^ by distiilation, and affords a sQili' spirit; , 
a name, by ^p^the erapyrcumatic vinegar, which is ob¬ 
tained in ^^’distillation of organic s us ances, was then 
always «|isun^iished. in their mve^l^^(>ns respectinjg 
this acid,.tne Frcn^ chem^ts saiuraiefT^wi^ an afkall, 
mixed the salt coiSniraied sulphurm acid, and di¬ 
stilled the niixfbhp. Th^itjuii^ distilled contained a weak 
vmegdr, which wasMaturated with alkali, was evapdtated 
to (^^vness, and was uistillcd again with sulphuric acid, ft 
requires no great depth of chemical knowledge to disdovet 
thC'^inip^dpnety of t^s mode of opmtion, an;^^ llte neces- 
sit)/ of the formation^f'vinegar at iIk exj^isl ^4fie edm* 
ponent parts pf the ractic acid dcstroyeim On”’the other 
hand, thettf demists seem not to l^ve p^ ihcMighteit 
attentioii # t||e proper characteristic salts,Sliich are pro¬ 
duced hy jhe,. acid with different bi||^ and nom 

' ' . i.. * ^ ’ • 

* From^ Aainal Choliki^flbf*Broteior Bsli^Sl, Val,A fx a 3 P» 
Vol. 41. ^ ' 
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which we usually derive the principal and the most cerlaiu 
ctitferiorifi of an acid. They conchvJed fror'n their experi¬ 
ments, that Scheele had been inlstaken, and shat the laette 
acid was noihing else than a Cjprtrbination of the acetic with 
a proper animal matter, which hindered the volatilisation of 
the acid. ^ " ' ' 

Since we have found that the lactic acid acts a Ihore or 
less distinguished part in t|^|ulood, in muscular flesh, in 
the marrow, in Ufine, and ih’milk. it appears desirable that 
these circiinisi^ncea’’ should be very accurately examined. 
I have tlierehim. undertaken to investigate its nature very 
fully, and have obtained, by a long and often re- 

pcateil scries *of d^rent cxpcripjenls, a complete conviction 
tliai iScliccle was th the right, antf th^^elactic acid is a 
peculiar acid, verv distinct frotfl 
I shall here relate the resufts OT hijr^xperiments. The 
extract which is obtained when dried‘whey is digested with 
alcohol, contains, as I hav^ alreadj^ observed, uncombined 
lactic acid, lactate of potass, njuriate of potass, and a pro¬ 
per animal matter, f mixed tjhii solution in alcohol with 
another portion f)F alcohoL^' which of concentrated 
sulphuric acid had been added, and coptmued to add fresh 
portions of this mixture as long as aity saliiiwj precipitate was 
formed, and until the fluid had ac^tiin^ a decidedly acid 
taste. Some sulphate of potass was precipitatedijind there re¬ 
mained in tlie alcohol muriatic acid, lactid ^rd, sulphuric 
acid, and a minute portion of phosphoric acid, detached 
from some bone earth which had been held in solution. The 
acid liquor was filtered, and afterwards digested with car¬ 
bonate of lead, which with the lactic acid smords a salt so* 
lublc in alcohol. As soon as the mixture had acquired a 
sweetish taste, the three mineral acids had fallen down in 
combination wiihHhc lead, and the lactic acid remained be¬ 
hind, irnperlccily saturated by*a portioB of it, from which 
it was detached by means of feidphuretted hydrogen, and 
then evaporated to the consistence of a thick varnish, of a 
dark-brown colour and sharp acid taste, but altogether 
without smell. 

In order to free it from the animal matter which mi<»Iit 
remain combined with it, I bi>iled it with a mixture of a 
large-quantity of fresh lime and water, so that the animal 
substances were precipitated and destroyed by the lime. 
The lime becanie yellow brown, and the solution almost 
colourless, while the mass emitted a smell of soap lees, 
which 4isappeared as the boilipg was continued. The fluid 
thus obtained was filtered and evaporated, until a great part 
■' • ~ ©t 
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of the suptrfliuoufi lime helil in solution was precipitated, 
A small portmn of it was then decomposed by oxalic acid, 
fud carbonate of silver ’vas dissolved in the uncontbiiied 
lactic acid, until il 'BvaS fuliy^saturaied. With the assistance 
of the lactate of aiU'cr lhu| obtained, a tnriluT qiiat»ti»y of 
muriatic acid was separai<u4iropa the lactate of lime, which 
was decomposed by pure oxllie ac'd, free In-m nitric 
acid, taking care to leave sitch « $tate that neither the 
oxalic acid nor lime water «affi^rded a, prccipiiaie. It was 
then evaporated to dryness^ and diasoli^d again m alcohol, 
a small portion of oxainbe of lime, before retained in union 
With the acid, now reuaitii^ng undissolvM. 1'he alcohol 
was evaporated until thil^^rass w’as no^longer fluid while 
warm; it bicatne ijt hroiyn clear trau$|iarent acid, which 
was the lactic from all substances that we have 

hitherto had reason,.to likely to contaminate it. 

Tbfcijlaciic acid,.i(|ros>purifled, has a brown yellow colour, 
and a sharp sour taste, which is much w'eakened by dilut* 
ingitwith wjtter, Jt .is., wllhoui smell in the cold, but 
cunts, when heated, a sharp,sour smell, not unlike that of 
Miblimed oxalic acid. It c^tot be made to crystallize, and 
does not exhibit the slighle^appearance of a saline snb- 
stance, but dries-Into a thick and smooth varnish, which 
slowly attracts moisture from the air. It is very easily so¬ 
luble in alcohol. Heated in a gold spoon over the flame 
of a candle, U first boils^ and then its pungent acid smell 
becomes very mSTiifcst, biu extremely distinct from that of 
the acetic acid : afterwards it is charred, and has an empy* 
reiiniatic, but by no means an animal smell. A porous 
charcoal is left belilnd, which docs not readily burn to 
a'hes. When distilled, it gives an empyreumatic oil, wa- 
*er, empyreumatic vinegar, carbonic acid, and inflammable 
gases. With aikalis, earths, and metallic oxides, it aflforda 
peculiar salts ; aiufi^hese^^m disiinguished by being soluble 
in alcohol, and in genei^ by not having the least disposi¬ 
tion to crystallize, but drying into a mass like gum, which 
slowly becomes inoiM iu the air, 

Laciate of potass is obtained, when the lactate of lime, 
purified as has been mentioned, is mixed warm w'ith a 
warm solution of carbonate of potass. It forms iu drying 
a gummy, light \ellow brown, transparent mass, which 
cannot easily be made hard. If it is mixed with enneeu- 

# 

trated sulphuric acid, no smell of acetic atid is perceived; 
f*ut if the mixUire is heated, it acquires a disagreeable pungent 
*;mel}, which is observable in all animal substances mWd 

02 * with 
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with the sulphtiric acid. The exirac;, which if obtained 
directly froni ifiilk, contains this salt 5 but this affords, 
when mixed with sulphuric acid, a .di:>rp acid aihell, not 
unlike that of the arctic acid*.; This however depends not 
on acetic hut on muriatic acl^ which in its (Kmcentrated 
«tate introdvices this into the smell of a!ui(»st 

all organic bodies. ThC pur^actate of ptrtass is eliilly sft- 
iiible in alcohol: that wbit^Pontains an excess of pdtass, 
or is still con^atwina^d t4-itl^t|ie animal matter soluble in 
alcohol, whitli is by the treatment with lime, is 

slowly soluble,; fmd tequlft^ about'14 parts of warm alcohol 
for its solutidu. It is dissdi^d im boiling alcohol more 
abunddl^tly thatt «i cold, and from it, while it is 

cooling, in ilie of bard,dl^p$;‘ * ^ 

The lacMe 'ofsoM resembles titipt tff ^ass, and can only 
be distinguished from it by analy«Hi.' * ^7 

Lactate of ammonia, if concctflraied lactic 'Wtiti is sa¬ 
turated with caustic ammonia iu^ccss, tbe mixture ac¬ 
quires a strong volatile sim^, noj Wike tbit of the acetate 
or formiate of ammonia, whiclt bbttfever soon ceases. I'he 
salt which is left has sorndthaMr a slight tendency to shoot 
into crystals. It affords a *mmy mass, which in the air 
acquires an excess of acidity. ’Whi^tfectted, a great part 
of the alkali is expelled, and a very remains, which 

deliaueSces in the air. ''' 

Tne lactate ^ Imryta may he obtanned^tbe same way 
as that of fiitie; but it then contains an ei^ss of the base. 
When cvaps&ratcd, it affords a eummy mass, soluble in 
alcohol. A portion remains uuHissolved, which is a sub- 
salt; is doughy, and has a browner colour^ That which is 
dissolved in the alcohol affords by evaporation an almost 
colourless gummy tnass, Which hardens into a stiff but not 
it brittle varnish. It docs not show the lea.st tendency to 
iry&tallize. 7'he salt w hich is s«l|ihle in alcohol may 
he further purified from the antflial mat^e adhering to it, 
hv adding to it more baryta, and then becomes more solu- 
hle. 

'I'he lactate of lime is obtained in the manner above de¬ 
scribed. It aflords a gummy mass, wdiieh is also divided 
by alcohol Into two portions. The larger portion is solu¬ 
ble, and gives a shining varnish inclining to a light yellow 
*colour, which, vvhen slowly dried, cracks all over, and be¬ 
comes npake. This is pure lactate of lime. That which 
is insoluble in alcohol is k powder, with excess of the base; 
received pn a .filter, it becomes smooth in the air like gum, 

* or 
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er like malate of lime. By boiling with more lime, and by 
the precipitation ol the auperfluoos biine upf)n exposure to 
the air, it becomes pure And soluble iii alcohol. 

Lactate uf magnesia^ ievapprated to the consistence of 
a thin syrup, and left iri a place, shoots into small 

granular crx stals. When «|yaporafcd to dryiifss, it 

affords i* gummy mass. re^ra to alcohol, its pro¬ 

perties resenjble those of thJ|top preceding salts. 

Ammoniam-maifneslan by njixing the 

preceding salt with caustic long as any prepi« 

piiat.on coniinues. By spontaneous ettitp^raVion this salt 
shoots into nee(lle*-shaped prisms, which are ITtBe coloured, 
and do not change ift.tliie Airl 1 have^^once sedfe these 
crystals form in t^'afcdhobc extract fi#'niilHc boiled to 
dryness : but thisiflbf i^rnteans a coili^'on ooenrrcnce. 

The lactate <f silver fsyfocutsed by dissolving the car- 
bon:itCih9 the jactic'4<Ji|t* The solution is of a light yellow 
ponjcwhat incbnitig lo^reco, and has an unpleasant taste 
of verdigris. Whenin a flat vessel, it .dries 
into a very iran^fiarent gre^nsh yellmv varnish, which has 
tixterually an unusual sp]end'(||^ike that of a looking-glass. 
Ji tlie evajioration is conducti^fn a dtiejter vessel, and with 
a stronger heat, a p^l of tlie salt is decomposed, and re- 
mHin*i brown froiii tl^feduction of the silver. If this salt 
is dissolved in waterj^ inconsiderable portion of the silver 
is reduced andj^posited, even wlieu the salt has been 
iranspariiul^, ann ilie concentrated solution has a line 
greenish yellow colour, which by dilution becatnes yellow, 
if wedi^lvc the oxide of silver in an Impure a^-#ie salt 
bt'cmnes brown, intd more silver is revived duiftig the eva- 
porttion. 

'I'he lactate of the protoxhle of msrcitry is obtained when 
the lantic acid is saturated with black oxidated mercury. 
It has a light yellowjljipolon^ which disappears by means of 
repeated solution'^ioid evalflbratiou. The salt exhibits acid 
properties, deliquesces in ih» air, and is partially dissolved 
in alcohol, hut is at the same time decomposed, and de¬ 
posits carbonate of inercu'-y, while the mixture iicejuires a 
slight smell of ether. 'I’he lactic acid dissolves also the 
red oxide of mercury, and gives w’ilh it a red gummy deli¬ 
quescent salt. If it is lelt exposed to a warm and moist 
atmosphere, it deposits, after the expiration of some weeks, 
a light serui-crystallme powder, which 1 have not examined, 
but which probably must be acetate of inercmry. 

Tlte Lacta,tt of had may be obtained in several different 

Q 3 degrees 
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degrees of saturation, if the lactic acid is digested with 
the carbonate of lead, it becomes browner than Before, but 
cannot be lully saturated with the oxide j and we obtain an 
acid salt, which does not ciys|all? 2 t, l)ut dries into a syrup- 
liUe brown mass, with a sweet austere taste. When a so¬ 
lution o| lactic acid in alcohol is diKesltd with finely pow¬ 
dered litharge^ unlit the s.^*iuon becomes sweet, and is 
then slowlv evaboraiccl to^^e consistence of honey, the 
neutral lactate of ltead,,cn?sia]]lzc*s m small gravish grains, 
which may be rjnaed with alcohol, to wash off the viscid 
mass that adheres to them, and v ill then appear as a gray 
granular saU, which n hen dry is light aiul silvery, like ilie 
precipitate throvya down hy alcohol fioin a precipitated al¬ 
kali, ft i| IK)! changed in the air^ treat|^ with sulphuretted 
hydrogen, it affords pure Jactic teid. Tf the lactic acid is 
digested with a greater portion of levigated luharge than ia 
required lor its saturation, the flttid titquires first a browner 
colour, and as the digestiq^i is ;<;^jitinncdj-the colour be¬ 
comes more and more pale,* and the oxide swells into a 
bulky powder, s®f a coluj^r ^mewhat lighter than before. 
11 the fluid is evaporated) Hhff water is then poured on the 
dry mass, a very small portion of it pidy is dissolved ; tbe 
solution is not coloured, and when it'Ifc -jenposed to the air, 
a peiliple of carbonate of lead is sef^^ted from it. If the 
dried salt of lead bt boiled with wai^) aaid, the solution be 
filtered while hot, a great part of that had bc^n dis¬ 

solved vv ilLbc precipitated while it cools^ in the form of a 
white or light yellow powder, which isssa sublactate of lead. 
This salt is of a light flame colour; when dried, h remains 
jjiealy, and soft to the touch, and It is decomposed by the 
Weakest acid^, while the’.acid sail is dissolved in water, ex* 
hihiting a sweept^ste and a brown colour. When moist¬ 
ened with water, rt undergms this change from the opera¬ 
tion of the carbonic acid diffuafd in the Vir. If this salt is 
warmed and then set on fire at one poiirti^it burns like tin¬ 
der, and leaves ilie lead in great measure reduced. A luin- 
dred parr ot this salt, dissolved in nitric acid, and precipi¬ 
tated with carbonate of potass, gave exactly JO() parts of 
car* onate of lead ; consequently its component parts, de¬ 
termined from those of the carbonate, 'must be 83 of the 
oxide of lead, and 17 of the lactic acid. At the same time 
we cannot wholb depend on- this proportion, and it cer¬ 
tainly makes the quantity of lead somewhat too great. The 
relation of the lactic acid to Idid affords hne of the best 
meibods of recognising it, and I have always principally 

employed 
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emp.Ioyed it, in extracting this acid from animal fluids) it 
gives the clearest distinction beic^een the lactic acid and 
the acetic. 

The Lactate of iittn is of a |ed brown colour* does not 
rrystaJlizc, and is not sol^c in alcohol. The lactate of 
*mc nystallizes. Both these^ynetals arc dissolved by the 
lactic ac id, with an extricaiion ot^hydrt»gen gas. The ^c- 
tQte tf CQfjptir, according tOMs differeift tk^es of satura¬ 
tion, varies irom blue to gr^ and d^rkHtilne. it does not 
crystallize. . ,*> ' 

ft is only necessary to comjisire tW degcriptions of these 
salts with \xhat we know of the sails ^hich are formed 
with th« hame bases by other acids, for e.v.imple, the acetic*, 
the ntalic. and others, in order to be completely convinced 
that the lactic acidnuist be a peculiar acid, ptffcctiy distiiirt 
from all others* ^ ^ 

XXKVlU.CrUfcalOlf^^alJcnson Or.W ollaston’s stated 
ImprovemcMt of therCumenk Ohscura awl Microscope in 
the j4pplic^H(m of the Meniscus and two Platio^convex 
Leases; proning their l^erlority to the double Convex 
Lais gentraUy used. By’W illiam Jones, Optician, 

\\ To Mr, TillocA^ 

N fippartial Journal, vol. xvit. and also in 
another cot^j^fafy Jo»irnal *, some observations of mine 
were puMish^d* proving sallsfactorily, f trust, that the 
periscopic spectacle glass advertised by Dr. Wollaston 
as possessing, a new optical principle, and afl'ording an 
improvement ih the figure of a spectacle glass, was 
no other than the old rejected nienisciiiS lens; con¬ 
tained no refractive property different .JVoin the plano-con¬ 
vex and double convex lenses ; but, as it caused a greater 
degree©f aberratjqj*lhan.|jiiose two lenses, was a worse form 
of lens for sp^tacles or any other instrument than thf 
double convex fens generally used by practical opticians;— 
it must, therefore, surprise others conversant lu optics, be¬ 
sides myself, that Dr. Wolioston should be iirauced again 
to propose the meniscus in the camera obscura iimtead of 
the double convex lens; his account of \Vhich is copied 
into your journal of last month from the Philosophical 
Transactions for 1812. , 

The desire that 1 liave to maintain an optical truth, and 
the duty 1 owe to our pfofessiotial interests, oblige me to 

• Nichtilson*t Journal, vol. vji, * ' 
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jsoint out to your readers, what I cemaider tn be the error 
of his reasooirigi and the fallacy of bia inference. ' 

In his description of the effect of the double convex4errs 
in the common camera, page 00, he states the kho'>?n effect 
of the images distant from iHt middle, or direct fdeus of 
the Wmg somewhat ii^istinot, on tKxtninC of the 
plane of repreteijtfition becoming, in distance, greater thaii 
the principal ^oif^ of tilt lensyaad the oblimie pencils of 
rays being reftW^ focint rather shorter tha»» the pnw- 
cipal one. “ On this'^MOAint (he adds) it iVin general bes»t 
•o place the lens atj^’W^nce sointwhat k^s than that 
which would-givt most disiinctness to the ceinral image^^, 
because, in that case, a certain raodcraie exKMuion is given 
to the field of view, fro^^aii .ftdktswinent^^-'ltCT adajvted Kj 
lateral object without materiilW ii«psiit|pg the biigtitmess 
of those in the '||he abettatiijgis af the lews 

add to the indistinctness. \ - .v 

The collateral iinlistinciness thest ca- 

ineras^s but trivial and unimporUot'i^ and, in:'.mv opinion, 
ihe iKunedy. as above proposed, a^^il iieMt«d;by tlie ftni-i 
to be wor^ than the (lefet^ as tM? distinct vi\ id central 
images will be vitiated, cxtreine.mtagvs but wry 

liltle improved. The ;:^ost jterfccJl ruig^^^ is liial which 
has,been used by Pjptidatts in large foi; more th.m 

fifty years, of placing a bottom ho;^l|^w|^^'ed tahh', 
ivitb a concawB surface,^oportioned distance 

hf the leris j w^5ch, corresponding very lSiilftv Wthfe IVtCns 
of all oblique refracted rays, exhibits uifivewrally the images 
with the gfChtest brilliancy atid distincUnfcss. The exact 
, curve of the surface of this board or table should be that of 
ia conic section; but the concave one answers Sufficiently 
well. It is ntSbessary for the reader unskilled in optics to 
know, that what o^cian* name the axis of a leSa, is that 
imaginary lirfe that-# supposed ^o pass through ite'tsmtre, 
is nirt siih^ea to any refraction, and a!f%fher rays incident 
on it 5 ¥urface are tefrangible, in proj^oftf^^ to the angle 
they make with this axis; those rays tmpingingnearest the 
centre of tfe snd, with the lea^t obliquity of position, 
are ftfr^icu with the most perfect images, or with the least 
aherraikbi, in ifouble convex, plano-convex, and mCniscus 
lenses. The longitudinal aberration predates a focus short 
^.of thf prirttipal one, and the lateral aberr^ion a confused 
lateral extensionof the images blended witli prismatic co- 
f lour, 'J'hese aberrations mcrease^lireetly widi the diameter 
and thickness of the lens, and inytfrsety wdlH' its focus. In 
lenses large diameter and abort foci these aberrations 
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by experiinent, be rendered very manifest^ and which 
have been clearly demonstraied by that learned, optician 
Mr. Benjanjitt Marhn, in hU Elements of Optics, by 0r. 
SnwH, arid by other*. 

,The,;sub'«equeoi para|ri|ib, at page 9 I, describes Dr, 
WoUaston'a proposed iii^frovctncpit: the )|ubstan^, in his 
own viordi, is as foJjows« 5 ; , 4 .* » 

“ letis it a mtniscus, with the cus^^res of its sur- 
about in the proportion of tij^o so placed that 

its concavity presentcdlio the its convexity 

tpwaids the plane on which thi6l^llh|^s are formed. The 
aperture of ihe lens is four inches, its:focus about twenty- 
ivi%* There is aUo a circular cmening, two inches in dia¬ 
meter, placsed |i;^h<>nto.iic-eigbl¥ of tbefocal lengtli of fhe 
lens froiiii its can^ve-sidej*'as ibe means of dciermimiig the 
quantity and dir^ion^f rays^that arefto be iransiniited. 

The .^dt?anl«^of this con^trucrion over the common 
canitra <>hs^pra’1«4i^^ no one who makes the com¬ 
parison C4iiFr;dj^ht '^|^s. sy|ienori:y; hut the causes of 
this may somc'iJ|xp1anation. It has U*en already 

observed, ihat by the C^lpmoq, lens, any oblique pencil of 
rays is brought .to a foeus^P# distance less than that of the 
principal focmi^;^,^ut in, the construction above described, 
the focal oblique pencils,hi, not merely as great, 

gt>|^rj#!{p^at of a direct pencil. For .since the 
effect surface tIs to occasion divert-cnee of 

pafSidtel aay^^l^'thereby to elongate the. focus nJiiniartly 
ppsdntJjsd; by the Wect'ud surface, and since the degree of that 
divergence is intspcased by obliquity of inci^uvee, the focal 
length resulting from the combined action of both surfaces 
w’ll! be greater than in the centre, if the incidence on the 
second svulace be not so oblique as to inci^ease ^ie conver¬ 
gence* On this account, the openid® E is plac^ so much 
nearer to tlie bns ibanllie centre %f its second surface, 
that dhlique ra^ls^Iafter being refracted at the first sur¬ 
face, arc tranU^iUetl through the lens nearly in the direction 
of its shorter radius, and hence ai« made to converge to a 
point so distant that the Image.(at/) fails nearly in 
the same plane with that of an object centrall'^ placed.’* 

'I'he radii of curvatures for a meniscus of td*enty-two 
inches fo^us, being as two to one, is not essential. The 
theory of Dioptrics shows that the greater th|b'proporti<»tai 
or the nearer ^at the radius of one side^pproaches to in¬ 
finity or the side to a jdano, the more perfect the lens will 
be. Dr, Wollaston has not stated tire diameter rvf the con¬ 
vex ions, bt)i the reader must suppose it to be f«ar inches. 
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like that of the mtniscus; nor ha,s he told the rcjuler vvhat 
idnprov'enicnl would be produced, if be placed a similar dr- 
cidar opening, or limited aperture, also over the convex 
lens. 1 must, iheietore, inform the reader; and he may 
himsdf pcovt it to be correct. The dianieler or aperture 
of four ibches i$. too. great for a lens of iweniy-two inches 
foctis, either do«bleiC<invex or meniscus lens, placed in a 
camera obscuraj as it transmUs too intjch lighf, and pff*” 
duces too much i^mUou for the most distinct represeuta- 
tlon of the images the camera. Dr. Wollaston 

therefore, ho doubt, k*^s obliged to correct this palpable 
defect, by a curtailment of the area of his lens no less tliaa 
ihree’Jhurtks of the whole,., and the lens would have been 
more like one applied by a skilful opi^ian, if he had at 
first inserted a lens of about two, inclk^‘‘diameter. The 
limited aperture therefore, it is evident, advaHtageously ex¬ 
cludes rays, but has nothiug m do- wUb ifee deterinmaiion 
of their direction. Upon a fair^roiop-arlfurn, tbe^feader will 
.not otdy doubt of the superiority qi^;Dr, WoWfiston’s ca¬ 
mera, but be i^nvinced of its absolute inferiority; for the 
double convex, lens, under (he ss^e diameter and focus as 
the meniscus, has less sphericSt Surface,, and consequently 
kss longitudinal and latefal aberfatiosi two. Let us 

now advert to the transtWoiati^n of thc^t^ldebiU/tvex lens 
to become a meniscus with the same dt^sidering 

their figures in his diagrams,,-idle reader ^pljp^eive,, that 
as much as the itpiKr surface of ilic convexbeen incur- 
vatrd for a meniscus, so much the more has^the convexity 
of the under side been auomented, to retain the original 
focus. The oblique pencils of rays first entering the me¬ 
niscus, or any part of its surface, are, from the immutable 
laws of reffaetion, refegeted from the axis of the lens, con¬ 
trariwise, to the first direction of the convex, and, after¬ 
wards in their passage* into air, by the increased interior 
convexity, refracted ^>3014 towards the axis proportionally 
more than by the nnder side ol the double convex to be 
converged to th^ same focal distance; and all pencils of 
rays that taspnge on the surface in an oblique direction to 
its axis, Qpst be’,imiled the same as by the convex lens, at 
a focus ^bmew'hat shorter than the principal focus from 
direct rays. , 1'he meniscus lens, in refractive property, 
differs not from the double convex one. The above ex¬ 
planation is agreeable to all writers on optics, and to cor* 

■ rect experiment. In this meniscus it is not “ if the inci- 
- deuce,'' See. btJt, the incidence always is so oblique on tlie 
second surface as to increase the convergence; and no kind 
•' of 
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of opening, E, wbalever will change Nature’s laws of 
refraction so '%s to elongate the focus, or to product two 
tliffl rent focuses in one lf‘ns ; and hrs previous explanation 
of occasioning all p^spcils to pass as nearly as may be 
at right angles to the surfaces of the lens,” page 90 , is an 
irrelevancy in optics, and is the ema* uf reawiinmg I for¬ 
merly imputed to Dr, Wollastoid in hii-spectacle glass. It 
is the angle tliat the rs^^ make with t&tt’mis of the Itns, of 
whatever shapi, that refraction iD estlhiatcsd from, as the 
science teaches us; not gcoraemcal positions 

of pettcilvS and surfaces. Flr^ thh greater aberration that 
the meniscus possesses, the images formed by it wifi be less 
distinct, have less light, and bf.'tnore distorted than by the 
double convt^^»hai 8 . It is from-the extended lateral distor¬ 
tion, and brmgfng the meniscus nearer to the plane than 
its exact focu 8 |‘lhat I can assign a cause how Dr Wollas¬ 
ton C(»uld have'fat|e# into the error; had he placed the 
concave aide i^ would have been a helter posi¬ 

tion, the ^ntage^ ^mld have becti more defined and en¬ 
lightened; it was so applied in his spectacles, the convex 
side l)eing next to thd'ob||tcl} bbt in neither case will the 
images be sc^ vivid as by the double convex lens. 

"I’he'^ nieni 8 cuaik% camera is not a new application; several, 
some yt^s h^^werc made, but not pre^rred. I can re¬ 
fer to now exiatip^ with one. I have caused 

two A ground, one a'doubfe convex, the other a 

attnisebs, ^ Dr. Wolla?ton directs, of the same diameter, 
'nearly four uiche'*j a^d focus twenty-two inches, which ex¬ 
perimentally verity the correctness of my observations, and 
which any intelligent person may inspect, by application at 
our manufactory, 30, Holborn. 

Tire follow ing quotations may*, If® some dF your readers, 
better corroborate the truth of iny ^markS j 

** If the side were concave (of a’piano) so, that the lens 
became a meniscus, there is no prof^tion of the radii or 
position of the lens, with regard to me radiant, but what 
will give the alierration gn.* 3 ter than the plano-convex in its 
best position; and since this was first obi^ved by opti¬ 
cians, the meniscus began to lose ground in jIbe construc¬ 
tion of optical instruments, and is iu)w quite rejected.” 
Martin’s Elements of Optics, 1759, page ? 9 , 

An oblique pencil of rays has its focus a little nearer the 
lens (double convex) than a direct pencil. Cor. fig. 2 . 

This proposition holds good in a concave lens, and also 
in a meniscus, as well as in a convex one, Emerson’s 
Optics, page 124, prop. 24» 


« When 




f OJmr^mims on the CamerjBt 

When par^HcI rays fa)) upon a plane si3e aS a plan^ 
eopvtx glass, aberration of tjbe extj^nre ray, which 4s 
4 ojf the thickness, is le^;s that} thii aberratit^ canse4 
by any meniscus glass whpsc -f^ynpave side is cxpostsd to 
the incident <ray. 1 \ \ 

%.i. •' Ltheir.cctiivexitk‘S,i«r»i«d to 

^ «i>®atic)n,rf th§ extreme r#y in tfic 

(;\t; bu| n 'liss 

tf any mni^us inlb^is posi^nii'. 

has,.■■the semv» 
diameters of its hr«t anP^ii^^iitd concavities «s 1 to '6}< ami 
consequently this is the hesX figure of a glass to help shorts 
sighted persons, asllt^flo^c convex one nf the likpfignaa 


WhcM the 
the Incideni rayv 
planprcpnvrx, < 0 . 
than fbe like ao«r| 
“ I'hf best of d. 



^Smith’s 


fSSi 





is the for EpectapJes 
665. , ^ 

** For sihce atlpeti'^us, unless 
rallcl to (me andfher, has the | 
vex fens dr a concave o^e woujitf t’ 
verging to coBvetting rm lh»t , 

the same with ^ose already es^ptoed jn the mltancts at 
convex or concstijJliiense^* .^tlt^rd’s Philosophy, voU i. 
page fi86. " 

"altk tmvards 
n any 


snf it are pa- 
a con- 

aeSSv it will be 


<( 



A plano-convex g|ij»i@i^ vv|th its ^ ^ 
the incident parall<^ less 

meniscus with 

Whencp it necessarily fdllows,’that that 
whidh a^pproaohes neamt in shiape to a! pla^fe-i^nvexlens. 
Harris’s gofihe Mint) O^iicsi I?76, pagcG7*» 

The sort of French angle of reduction that Dr. Wollas¬ 
ton has given to oblaip gQpnnlhicHlIy, but nearly, the radii 
of a meni#ett^ far agiVen Toais, will be useless to the work¬ 
man, as he idteady %ows by a very short ariihmejtical 
operation, hpvit to o%ain exactly such radi| jin half n mi¬ 
nute’s time, hr ate^ part of the time to con¬ 

struct that' preblefti: by Gunter’s sliding'fdie the time 
would be ttill shorter. , ' 

Die corntjUtt^l^w of using two glasses in ordinary sim¬ 
ple microsia|5es, Sr hahd’inagnifiers, to dimmish the errors 
arising from the spherical figure of one glass, Ws known 
to Sir Isaac Nfwton, and to successive opticians. That late 
0 

* Ro sHwible have Rome optical glass-grittdersbcen of tlie iiopractkabnity 
and instHficitawy of ll>c menisicu'i glassci. of very sborl loci for 8{)ectaclcs, 
that 1 have in my poiisession some piano convex and plano'cunrave gla<ises 
.actually luted id the frames, and sold tor the new pcrisiMpic glassef. 

excellent 
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leaf definition at 
iWitireters of the 
the lube. The 
y applied to 
,^y thetme 
iniiiutloii of 


making Wklt'^^/Lead. 

cxceUcnt optte3lffi*Mf. Rlmsden, by ii!w c(^bmatioi? in the 
l><Mt position of t^'o piano glasses, with tfieir convex sides 
t6’ e^ch hfher, appi^ cye*pieces to his inslrnmeiits mih 
gseat advaiit?i;€, to read off divisions of llis circles, and 

jr»i^nify the ^dres Of his tdfeseope^ wit^ - 

♦hc'chcomferenice off'the'field Of ^ 
glasses being no latjwrr.t^n the ap^tqr*^ 
sainis pi4n^fejtilr&ihw*^en ad 
largef ot^ci wrftes fbr fhd'fuceriial 
Adaiiis and 

light wste of Idife coriisierfl^hlf^ibaitr of the 

images.' In many cases the cqmhirtatl^a of convex 
lesises arrsweri. wll p'-bbt the;^rnl»T^g of two, similar 
planb-eflwtea^^l^'logether, df snpifi^Vdiis diameter and 
thickneWiJ' and fPilfee ^dtest dcfectnf ajjerratioa, in the 
worst posilidhiW^aii^v^er, arid afterwai^ to palliate it 
w'ith in (Plaice IV.) is 

.Such an In oj^ics a# not to^r^uire 

any serionS; «aihmerit ^ my part, I shaft only aj^eal to 
the least experienced cc^tntclof df ^ micrepopcs, whether 
he does not ketriw tbsA'mi;tsdti^ihit{on o¥^dotd>le convex 
lens, of the di«m?!^f WoHaston*« aperture, and 

of the samejfii) 0 i|j®fidla 1 cl prodncd^dhadgdinffnitely more 

*" the u^U^d k^as propofsed by Dr. 


perfect 
Wollastoar 

Fsaikrl||^lliffi^Pfkfi, T presttn^, there livill be nothing to 
apf^flieon attempt of Br. Wollaston to depreciate 

the cxcelteitce df ^he spectacles, camera obscuras, ana mi- 
erosco^^s, which have been constructed by thempst eminent 
opticians .of the day. ’ 

Yoi%s,.|ce. 

UMtA, April 13, 1813. ' ^WiLLIAm" JOKES. 





XXXIX. M. MariTOOL^'iEB’i Procesi ^ ^ making JVkfie 
Lead, Ji^Mensrs, Cjlemext ewTOi^aiCMUUES 

The celebrated Montgolfier’s process for the.joaanufacture 
of white lead, being one of great. ^mnlici|y, ou^t to he 
better knownj and with this view we havee drawn up .the 
following description. 

The first operation consists-in forming tht lead into 
sheets. He found from experience, that* by running the 
melted metal on ticking, the sheets might be mide of any 
thinness, and varied at wf J, by inclining the fejime a -littie . 

* Aiinales it Chimie, No. 240. 


more 







Process for making 


liKxr^ or kfiSj 5[^e surface ihen becomePnutle iireguW/ 
and mil of poiota; which is fav^c^irahle to the oxidation tbat 
follows* On this operation u-e need not insist, the process 
being already well known. - \ 

The se^nd consist^ in oxidiain^ and carbor>«* 

aing the lead^4^||(t/«ls!lfp»ingtheap- 
paratus; ,^jr 

M. Montga^^y a revetberfttory 

fumace, in wbijb The chimney on 

its dome M^as four and, taking a Iwri- 

zontal direction, wa« rntrodljiiE^ mto an opening in the end 
of a cask (which lay on its »de) i little above its oetitre. 
Some vinegar was put ‘dlf lower part.of this cask, and 
towards* the centre of its other end .v^.,iidi;ust^ another 
tube, equal to the chinmey, an4 hy its 

other extremity, with a large were 

suspended the sheets of Iead| iU^^fi^y ,bkh^ ami low, that 
the air might pass entirely ovVr;:ilmV%h^ ^tiiiiace. The 
other end of this case had an openiik to illn^ the redun¬ 
dant gas to esd^e* 31ie. case,had a^vCr, which could be re¬ 
moved at p|«a»»re, for t^.,^rppsk^;placiqg the sheets of 
lead oh small pieceaof wood pr^ared to Ji^eive them. 

The air from the fuml&e^ b^ihg thus to pa^s through 
the cask contain^ the jjit^r, by cbjHhidcbte heal to 
the vinegar carries it with it 

through the case contall^^ the sheeSj^ of 

course are exposed to the action of of par* 

bonic acid tr«m the combustion of the. cfearcoal, and of 
oxygen and azote, or atmospheric air which has escaped 
the action of the fuel, and which may be augmented at 
pleasure by leaving holes towards the middle of the chim¬ 
ney to admit fresh' atilrospheric air. 'I'hus arc combined 
all the circumstances necessary to the production of car¬ 
bonate of lead—o 2 t*ygen, carbonic acid, vinegar, and heat. 

In a short time the sheets of lead become charged with 
a coat of carbonate. If their ej3tii<e oouveriiioti into car¬ 


bonate pt a single operation is not intended, t^py are with¬ 
drawn from the case, and suspended in water; the white 
lead.readily detaches itself, and falls to the bottom. If the 
sheets are left till wholly converted into carbonate, still 
they must be put in water; and, besides, thb deposit must 
be levigated to separate the metallic particles which may 
have escaped oxidation, aud which would tarnish the while 
colour. 
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XL. Essay o^E mfiUkal Effects of 'Climates .' Pron^tJ^, 

YooSj'g’s ^ JV^ic’al Literatufc.** 

[Conclude froJtn p. 

Mion ^f ike greatest ^Varimhm af succe^^ Eafi in each 
Mefithf jhr 

Lok 130^, 17£Mfe%-^ ^' V ’ •. 

Loi)d{i»n, 179 i (sreatesi ©fall 15°|;4- rf ^ ) 

Kolgbtsbridge, Jlead^ 

DawJi^,' ] 7 04 '^Igreaieat 1 )<'ff; ■ ■; < 

Litdion) 1788 (greatest n®) - , ■ 

Bermuda*, I70a,(great)eat 13°) "^;i 

^jotiuea4-l7t% 

Penitanee, 1808?p,^©y. tfli March, (gr. io°) ' 

Sidmmuh, M (gr. J6°) ;, 

Graves«©d*,f]t7;€^^, Jan^j^g V.?,, 

Ashover* bjfShirei 1;^; Jan. 

Minehtad* Apins, Jan. 

Ciil’ton, Fd». 1803, 0%J^arch^f 13°,’myatt 


% 


'10'7'V 
tff 
10*7 
8*7 
0*0 
4*0 
9-2 
109 
13*«t 
13*S 
16. 
II* ' 


Mean Eariatim oJ s^cmUepe^fm the tinier Mordhs, 
Loud(»n, 1790r^i|l|.n»o ' ; ' - —» 


Loiidoti, 
Knights 
I)awlii>h,. 
Lishn^, 




. V w: 




362° 

d‘5l, 

3-4* 

3 -68 

270 

3*00 

l ?-2 

2:80 

3;32 

3-35 

,4-15 

3*33 

400 


»■ 

- 

Bermudas, V 709 , iihoiil 
Monireaf, 1778 

Penzance, 1808-0. Nov. to March 
Sidmouth, 1800. Jaq. to March 
C!ift©n, 1808. Feb. and March 
Gravekeud, 1767* ' | 

Ashover, 1805. Jan, 

Minchead, 17 |!{ 2 i. Jan. 

Alem dmmoi Range for the IVint&r^ Months. 

London, 1700-4, 6 tn6. ‘ ^ . ;l3*0* 

Sidmomh, I80t>. Jan. ft? March 

Clifton, 1808. Feb. and March (Lrrad' 16‘2°) 11*4 

Mean monthly Vaiintion for the Hunter Months, 

Ijondon, 1703-6, 6 mo. , '25‘0* ‘ 

Madeira, 1791 - 6 , 6 mo. 12*6 

Sidmouth, 1811. Jan. to March . 34 * 

Clifton, 1803. Feb. and March (l.ond. 36°) . 3 l* 

It does not appear that Devonshire possesses any decided 
. advantages 



236 An Essay m the medkal 

advantages over Hofidon with respect u^^fuabiUty of <c!t- 
naate, if we judge of the rliniikc of Lmidoi* fron* tbe ob- 
serv^uons niatie at tlie apartments li e ito^al ^clety 
only: but central a>rsiia:|finn, ttiu changes nwst.be 
tepdered^u^ Jljsssensible by-^effeet of tbe swrruwu’iut^ 
buildings;,ami*to ^bf-fydsidcraldy gteatep at 
Gravesend, . In this re- 

«pectjU)Ojj PtiiKaili^^t«^j;ains it« ^|p?ri^% eWn »vef Bevon- 
slmb/ Lisbon have sSt less iritmble ampfrature 

than'S^y.frart in Madeira, to judge 

% the monthly vaffllfron^^ly^,^«'advasiitage in this re¬ 
spect appears to be still ja^eattr. . ! . 

The ^eatest ppsgro!^:;;^iabrfity%r seems 

however to be obtained in a sea vbv»g^'|e^ cliiiiate, 

; as much as 
on a small 


in w hich the variation se 
in the most favourable sitiiati , 
island ; and in pulmoiwy 
proiwibly in general' be 



.^^lii'btherw ise# 


m have any im- 
j^te^ except by 
the seas 
^p^^tethpd of 
not 
it^rds a 


white the fatigue of travelling iia^;{^idioadsi^|(^ t^ danger 
of sleeping in damp |>teds|, PT^lplIf «Hemkive by no 
means favourable w 

The direction of .tbewind ind^e mti 
mediate effect on thei^li^tbrity of 
variously modifymg.*^4i fc^ ^pj^ratijre/ 
or countries ovef'-vybi ^j^ fellilott s. 1 
computing the roean Vf^^did of the 

appear to have been hhheiip '*a<tep,t<:'d/^iPf^4tl_ __ 

very simple and ipteiligible" resuft; although somewhat la¬ 
borious if extensively applTed,.' it consistsiin finding the 
bearing and distance of a point, to 'which a light botly 
would be carried by ^e wind in the course of the year, 
supposing the veloci|.y^ be constant, when its varia^tions 
have not been asce^ined by observation. U is obvious 
that the bearing j^f such a point will show a| Qnce the n»eau 
direction of the'prevalent winds j and its^^tance, com¬ 
pared with the eficct of a constant wind for the same time, 
as a umt, will ^^icate the degree, in w|iich those wind* 
has’c prevailed. 

Pf^^lence of Wmisif 
London, 1790-4 W. O^’ S. '234. 

London,, 1791 W. s .3" S. *168, 

Dawli^j"l794 W. ff-’ J. *466. 

Lisbon, 1788 N. J“\V..'315. 

According "to this comparison,' it appears that the mean 
direction of the wind in Devonshire is somewhat more 
westerly than in London : and that the degree, in'which 

such 




for Imoon, of,;^vwDcJ W* S* VV.!,ai ?4 to IJO 4 ^ye 
tor D;V. l*sii, oC/■ 

''^'nea * tr>iit»i/ V.L. ■iiT t * I ri'* 111 i iifclfwiri'l 4 h it' d.fl MUik. m'. 
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weste^^KW^Hpedonniiiate^ is more than twice as 

groat as ialaQiKPP^oir, if we,.convert the tneakii'e into 

’.hiii the lE^ijI^inance^ttwunted, in 1794, to 0 «<fev 8 
for'Tf*** ' a > . ' 1 .-.T „ .»■,. .. . ' 

for 

"'iie ; iriittK-pi^ o'l 
ra^eci U) W'cm 
uiuiii rjeteoiol 
‘U.icccSatJelW. 
siJfverjior aalttbr*| 
she winter 

hK*, as .. 

Ifiiiptecl'to'^itccoui^lfe' 4 %o|,€oldsj which 


Fvr'? 

jm 


IpiOtll 


re- 

;««f l^t the 
rden nas. ;^ry 

^.ojjtsever-^ll 



Jie stipposea. 
vanabilitv 
the tact aijafl tho^J 
reality, tlie v; 
total rao^. 
almost unt^ 
cion, the gri 
hours in ihe4i^mng ar 
noon, in suirfeitr ' 
HI April than it| 
tereiice is ’ 

Of the 
spedip^ f 
ainht^ 
lated I 
afford 



, ain*autun^^% ^ jpgrcatcr 
•fi ihoi^ 'ie4s>om wiwi both 
very ,^^sttonahle 4 for,in 
!j|;ai«re, if t^lhuated.by the 
j within 24 lK)urs,.^re. 

"^'e daysi^t the- s^e 
Ijnnter jthe after- 

' months tbe Uif- 



cpjlccted, re- 
p;5^^|ft|tteS,'the mosL^ 
well regu-* 
;jdQCWtTti^ts ought, to 
:3ra.f healthiness or 
the 


unheaUh3ties8^4plaoe,i\.,_^ ,. 

annual deaths sS^ ii^A^puI# ai^ Ittj jffte same^jiitne 
a pretty c(>rred ^h|^d^te|^«swhieh tlif- 

tereii;^lacas^.,aM'e'fat4|J^^hos, wbei’vv^jsi^findjirjat utStopk• 
holm^e anWpai.de^t^ifnjoiuit to ;^d^ 4 ihe poi-ulation,, 
in London' ‘Pa^S de Vam to mVi in some 

villages in 

»-!... -..-f.v.rt>^encf 'hS’^^be country as 
thaw ja a irieito^ohs similar to 
^anmn be concindad 
i-ih *1^proporthjn which 


cannot health 
generally njotse 
- either of those i^U£|.? a 
ihul the heaUhui^sshs 
nfigliiiyc inferted from this comparison, until we have con¬ 
sidered how far thee^cci of cith'grauon to a^^reat town may 
influence the appar<j|it mortality. Al^xJ^e age of eight 
or ten, the ^trubahS duration 0 ^ life m^y be estimated 
w iili dnf5cici\if\accuracy, a.s I^emd^Vie h|t» very ingeniously 
shown, by assuming; that, of a ceri&irt number of .persons 
VpJf 41, No. ISO,. J^rU 1813. R born^ 
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born together, <me wii! die whole num¬ 

ber IS biteome extinci; and it rs wlrknown, that thi^ 
numher may in common cases be sujfmosd ic be SiSj'se 
'«j instance 3r), ws may fitid the 

nrobabri^,_^^on life b^ dediictirjg’it li nn 36, and 
halving,^ibe^tea^ii^deiv^, 2 S for ttie esii- 

true from 

* pi la.casy i» a 


, , __:>iYere sent_ 

» . a '■:-'.~<gr '■'' t'''«',"'vw4vo*cuy, fite nrorialltv of the 
oivn,,ns(ea^or;^-, i ;,(43~l6) « Vir.and 

that of jhe vj iage wouf, be Iu- and that 
'Cliaogfs .'of '4/„«i^i^Si4v»^Sid cause a 
snjdler alteratKm oribe ap|)i^|^|Py, i« ^portion to 

ir extent. Bat the wifoiicy is acluailv 

much greater ihm of 

Demotvrc} and from the 

frequent return of #: Dr. Price 

has niferrca that e^fatW^j^liefal has ho iendency to 
iMcrease the the question de¬ 
pends ^hbgether Itpp^^e.mdrtaliiy he hupposed 

to take place -vear, wh^^.i^ftcn estimated 

be expccm!fesut well 


country j, 


1 rice 3 ohsery^li^l ati^ mra^'hip^W^'.as con- 
cIuMve. WHi»^ (y|l.«i 4 h.„*rfirSS?thc pr.. 
valence it haAeehj&Vrvcd^W Dr. GregL-, 

that ^mii6vbi| a colder , to <$. W^mer idimaie may be 
benebcial, eyem m Uwse disd$^^ to which the inhabitants 
6f the warmer clii^fe are subje 5 Jt|,#m irtb^y apr^yed to 

tants of the co%r, there w^rd-’shfc|»|iule cncourage- 

frlT rT h*r >»|t3pye/|^^|«fsan suppofcd 

to be liable to dfteasu ot^_thc\Hv^0;^^ surely^ in- 

LiniicrUike » wmiair*'Si ji ".'.i:__ -.. 


• .»■ • : .surely be in- 

ji^dicioits to m^rtake a,, y^ageli i ^'climate,^ with a 

view or ilUni/fifS^i)* tKra «..l.!..^ _. * I • . ^-_ 


•1 ‘ : —> ■ • wv comaic, wun a 

kmm^n well 

" such climates, would 

fom Ih* clSa,!^". »«y pro.p.« of adtamag= 

The fiequeupy p consumptions is'.decidedly treater in 

means^in exact 

proportion to the depfessioaoi’ the mean temperature. The 
principal situations, that refpiire to be compared with the 

metropolis. 




tnetropolis, as ; 
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—- ®ard, are the south ofltqgland, th« 

aouthof Europe, tne islands of the Mediterrafaeau, Ma^ira, 
%nd the West Indies, 

I'bere do not Appear to a*iy,,pi^se ao^junt* of the 
p-oportiopaie c'^nsp^plioii"#.“'»ny plaqe 

upon the 

cxtciisjve for ; but^i|^^Ahuodaiit lea^ 

to think ihkt fatrdttir df 

the salhhnty 

eonclosihh^,' |5lt^4d be at to^.form., 

trom such'theihiiblfef^c^! ob8firv4l^fe;itli‘'have dulhirto 
been toinpared. A gi^ter b|ii^t>er of repWers |s still want¬ 
ing to obtain Siiil^eb^/^idenc^^ the inqtiuy; and it 
would be jouradl should be kept at one 

of the fully exposed to the in¬ 
fluence of TOe,s^,;a^t can be little doubt that, for 

cqhaliility of small island must l^ave 


though we are lially kcomteending a residence in 

Devonshire or Cornwall as-ilfdvi^alblV Vn a certain stage of 
consumption, it do.es not app^^ that any meteorological 
observations w^|^horise us‘tp ft^resent thd adva^^ 
to be a resident, as by apy means equiva¬ 

lent 4o th^^i^nlc^’ltiay be foUn4^^.i;ndter situations j nor 
that the di^pibil, lemony, fifom accounts of the 

eomparatbl^lWs^cre of the di|em« ts at ait so clear, or 
so fimufy a^ to hiake np foil the want of evidence 

of a gtlat ah4'4<^cided superiority Of tlie^cllmate. ^ 

In the smith of Europi^ the situations which have been 


lb i»iiiu lu w npe um uy nu means wnouy uii- 

known; and'from accident, or fVbni causes which 

llW^ty ij^i^ ft •'I* ■ 4 ',aI * 4'^ k r, f ,k ^ 


y «S - 

»f»-■ *».» at}on^ ot Portu^ 

gal has cenaitjj^lmij^in'« number of instances, of pro¬ 
ducing any material behef t? w here the re liiii been apparently 
a very fair chance for the rcj^verv. r^^peci 

to the south of Pr^ce, ii perhaps sufficient to remark, 
that the general proportion bit' deaths from cnnsuniption-at 
Marseilles is fully aj* great, as the grei^est which has been 
observed in London^' whem, according to"* Dr. ifeberden’s 
remark, its prevalence has 6f late years been so nnich in¬ 
creased. In Italy the disease appears to be decidedly less 
frequent; and there is uo reason to doubt but that, in the 

R 2 southern 



































larded or odtigated, by reneated aoil^JIlons into DS^r^Kif 

__I___ 


warmer 3 


, after tbe age o? acccr 


to circumfitajn^ t W he tiunlts that jv^gu-;i»y aHiy^"' 

1%a' Vi IFT'a rt'ifJ jAku»*.'^«ik tilruiii 1 Hi ii'tit-^-f i n ■rt 

vi _ . .^ Il.1 





ah ip valid may i".' 
IrhpMilP^ aad cx- 

* ' - •' selecifd 


jsifons 


ofobtainiog. an ibis 

in an oi^te^i^i^iJVreoordltld b|',^l3ri.,Carrick, tc- 
Jpegting the ♦‘.JQ^^eof the most open 

and c:j( posed of th^ hotilpf^s ^ Clif^h hill is Ricstjniond 
terrace, vt|iich fprnis th^ek-sidij|;j^^ -^|ir4l||Jc|praiifi> front- 


ie east side, 

p' iii _ . 


ini*: respectively the east, sbotb^ ^ 
i^rt one family, and sc:inyjly«Mgip}Vlli^ the 

complaint; while.on the sott&ji' -JS*. 

of persons ami.faroilit% jn'’*® 


cxmistanccd, e 


it ,«»»tn 



these are 


among the fevl? wbicV .aj^oi?d ^|d'^>'imd^i.i®r medical rea¬ 
soning ; ani^ |hey dt^fve attention, as they relate 


to .circumstt^Ces 


hecurtence, and of perpetual 
proportion as 


^nfloence mn health agd eotiafort; '^] ^ 
both the roejdical and/,the jpoleorologicii^'Sci^nces become 
founded on a hrmer^ii^si^iai^ it cannot bsp/douhiid fhat their 
beneficial efiects Imore and^-|lif,pt 

well in the presert^iSil'h^ heahh, * 
cure of disease^-. ' -’ '^ . '' •\ 
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sea 
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,|'^ti'e8' which crtfttaw large 
!;^pibu;'.a moitaliiy wholly iiic|€|)c»'i' 

the case of War- 
|||S^ubrity ot, 04bers», for ia- 
conspicuous 
lytn^jrtis. 


XLI. On the. 


>'m» 


E. M»I'orsteu. 

X.. 

ToMr.n^c^, , ', , ■";■:'•' " ' J 

SiR,*i—of cairi4i‘:j^&attention'of mete- 
orologUtl*^^^ !^^t|Ts^ perstms to i5mi:/4»eauiifiil meteor tlie 
aurora,fcfori^!|«yor nbrlUern lights, ir> otdcr that they may 
observe^it accifralely, l^beg the insertion of the I'oliowiiig 
rejnatiis in your a|,fipbB as may be convenient. 

I'or several years piS't| fhesit lights have made their ap- 
p^faiice very ^l4om ^ the island. Whether 

thew.hawe heen meen fflia' in tht> i«nr** j^inrlh^rn rnnniip* 



seen, and of which I began il^ despsur, since it is certain it 
bath not happened to any retnarkahic degree in this part of 
England since I was bornnor is the like recorded in the 
Eugli&h annals sit«ie the year,,.of our Lcftd 15/4, that is 
above orte htmdred and forty years ago, in the reign of 
queen Elizahetfi.*'" ' 

In the same paper, Halley afterwards raenlious**'one of 

K 4 small 




fd4 

6u 

Si' 

' iiedlb'.^ 

II t^d. 

' MaTtlFi'i 


th ty'mora 

^ Ip lS«, amhtt 

oPfhott 'duratirttt' 
i:*etween'’-lfe huuh' 



.. ^ 

‘/'Ift'.'ISictirre#'^ 

<J^ of 
reaiis, tbj^;; 

the Oi 

Onrieman's"' 

IVlention t$‘.ilf^/'i 
seen in "SotHk'^O ^ 
been hui vei'y; 
months; and '^'(‘ 
much as usiis|&:ihe 
aurora borealO} m 
Tins af>p^WiH'e is’* 
good reasojlj ibwgitS'ed ■ h’l'i^casiii 
'thirting 'ssl^r'” 

was caus^’ ■% '•' 

this ** mbijle\T^a¥|^!3^^^’p^Vii’diV^ 
and j&ntffrifTg’ tyrto^ 
again into 




ibat ihil'lbaj- 

'..;.;t|je of. 

ll)0V€ 


» good 
aurora bo- 
,yift6e of 
it to 
ii«''i)tlea. 
was 
bad 
several 
been as 
esses of the 

opinion with 
ctric fluid 

it) at 
(C'liil), 

nr •* 

w 



, * 

>ree gf jk 


o» 


northern;*' and'^llill'‘'^trrts byjt.bl''c'ah0id^'i!4d;of 

several causes rarely us as Vk \in* 

Itoown, be cap^l'ib of * 

perhaps from the greater deiii 
greater velocity b|'iis%otror)s, al 
effluvia of electric bddies bW;’ 
emit light in the dajfb^i whidb" 
have a great 
Dalton in bi^ 
yciu-s ago, it i mi8tfi%e i 
aurora lie in the san^ 


dpfiljBtion 
ttrieglis'to 


fished some 
; jbeams of the 
as the. mij'inetic needle 
points^ pd that when ilief l^^fairanopynf Irght, the ver¬ 
tex of'bt is at the piagnetid'Jhat pll^ 1 do not 
Know whether this hntion U w|tn’|t or UQt^bjut it is well 
>vorlh the aUefttiorf Id -tM.Oentleman's 

Magaainy for Januaiy acoernki pf a remarkable 

uttror^t beyealis'seen m Northt^ptonsbire'j. tHi coruscations 
of which “ met not in the zenith, but in a point about 
‘ nineteen 






i 






the aWafa. f 




Btrument/: 

Jerahly 9cdix< 
ntt'dlv l>e (qii 
exac’t'f^F gene*^ ns 
Would no</ma' 


imiiml fpu 




by fixt'd to- 
'"',.->;'^’ipi|;»wt a dipping 
ssutliciemly 


W ficudle and 
4^ *jeria/«>»,rf a*id 


fesiit^itbould in- 
jalion, that is, the 
-^Ije nortbern e»id. 


M, Forster. 



% of IVfmi FUmr 

' af .Bndpm i Jlar- 


tal^ly .'wA^^ &c. a loaf of 

hr^'ad' tnw. ,fr?)m‘ a‘ flour and potatoes. 

7ne have aobS^^^m'^ ot tklliii’s, 

atul 1 have now ^ot that I and niy 

family preterit to wboDy ofwheRi flour. - It 

has the vahisible |^rop]^l[y^'^^ l^cepih^^i|^ly days longer in. 

' ' ' "> ",A' '■ - 

* ftanTtyi^^iti^nSiif thtSaepl^'jlW’ffteM^lrfnsrQ^ernefit of Jits, Mtiiru^ 
Jaclures, and rtijaulcs of- flic Sncitry were v6ted 

to Mr. W. dommn«iicwlS% ttid fpr sonr* Wcellent bread which he 

furwishetl tp the .Society, jna<|t fruaj a raixuue ot Wheat Flour a«d l^ouioci. 








On Bread fnade from ih 

a moist st^ttc, wiiich, in the cowntry, 
blfr> to get fecsjii bf©wJ or yeast cveiy Uay^ and where |WrSf& 
can ^MS^Ita|>s olily i6oBtilieftWfitiy a fortiiignt, is^ 

very great-adlpj^^fe. f h^d many prejudices i«. 
in the I'laa^e^ and. I think great nieri. is 4r.< 

to niy aemrant .pemtvcrawde Aiid sue* 

cess, both bt.the it»^|^r/..hianage^ my 

oven m^bakiM .it* -.•bhp nei||d>«>i’'''S'’were 

origmaiiy muc4 .in this 

hne, ■ J annex,,fbc.^h^iSocsi!^y/siiiap^ta^ of 

thaeo^l and saving|l>y^^^e .wspotpota^^ hope, by 

degree#, this meih^C#ii ibd edtens^ly pr|tcliscd., I am 
sure, if the su^t(C^ Vi^'noticed , in 't^JSojEjiety"s it 

will greatly coiHiibui-0 therciiO^; ,u^|^';jW:tl^,..'Second 'year 
that I have constimdy used'this/n^^d'fereadyironi tlie lat¬ 
ter end of Ooipbcr to the. latter M I assure 

you that it'is'a inatler,ofgri:af my ,i6y,1^1efamily, 

when, from the Scarei^ ofjpoU^o^lyil^ ooint?»eflce the use 
of bread made, vt'boliy 3fT6m,>vrh^at,'''ii‘' >. - 

f am very r^pecl%I1y, dear sir, 

Yolirr obedient humble servant, 

Bndport-IIarfaotJf, March 10, I6l2, ‘ jj, fj, Way. 


To C. Taylori MM^ Sec. ' 



ProcesH for making Bfmdfnm Pofatpes mrdr'^kmi Phur^ 
Oi practised vkd^'dke Direction ■^' Bsq. 

Ji'Icirch 10 , 184 -,^. ‘' ~ ,‘' '' 


Sixteen pounds of potatoes were.waahed, and vyhen^iHafcd 
weighed twelve pounds. After boiling they weiohed tlur* 
teen pounds, and were then mixed, whilst warm, with 
twenty-six pounds of flour: the potafOes were bruised as 
fine as possible, and half a.poundyeast added. Four 
quarts of warm water wqre added to-the mature of potatoes, 
yea^t and flour, and the- wholewell kneiti^.'together, ?i.nd 
left two hours to rise, and then weighed fitfty-sis pound* 
and four ounces. The whole made siacrlqaVes and two 
cakes, which w-ere baked at two separate times, in my iron 
oven, each baking taking two hours. The six loaves and 
two cakes, the day after being bftked, weighed forty pounds 
and twelve ounces.' :' 

The oven is made of WToughl iron on Count Romford’s 
plan, to heat fro^ a separate fire-place- The time from 
the fire being lighted till the bread was baked at twice, was 
five hours, in which time six |faunds of Walls-cnJ coals 
and three ptntnds of cinders we^ife consumed, besides a small 
quaiUiiy. of wood used merely to light the fire. 

Expenses 




'Flour wtd Potatoes, 


267 


Bread, ..* % 

"'MSnh 10!^ ©f p<S^tO«S.ipja^a»d|^ 

V. eishcH 1 3 ]^.'; 4 lbs. Ig^iM)d Um on tbq' 

ltoc\ lHJ^g^'l^\Oct9lll^^|li''^B^pf;^]|^ j>ervp««t.j» 

SO Ib».'340-lbs.' ' s\’ 

26 lbs. :. -‘9’ 

Half a pint of . '‘O-'-.'S 

eibs. of a)al4 4t 

230& lbs. r , "4 >4'*^ "**'* *- .•^««.i£« O 

5 lbs. of cij#gfi^ fbr lightif^ 6 j‘4!. O ] I 

''.'t'K?''?-'';;;:’ 

'.; ■ .^p f ' 10 3 

40lbs. 12 ©Wt^fb^ellil ai- >»be ih^yv date, at 14.4A 
thci^uartcrn Joaf* of 4ibs.*^'oa* Bdmms^would 
have bec^n..'....;. •;,.. ..'»».... J 2 6 


Leaves a saving of *... i". i'iPu,.. .. 9 3 

, '■■». ,* 

... ' ’ ibs. oz. dj'ami». 

26 lbs. of flon^'ftfbe rale of 80 loaves, of 
4 lbs. 5 03. 8/iirams each, to tb© sack of 
960 lbs. v^ld only have made i....... *. 3244 

Gain idbi^l^* 1*6 lbs. of potatoes^ is more 
than half a^^boud of bread lor each pound 
of ^oiaioes... 8 7 12 


40 12 0 

The Iron oven has been in it&e more than 15 years, it is 
BO inches deep;'16 innb^s wide, and 16 inche.s high; and 
lva.sbecii recently,fifiesH‘4et to heat from a separate fire- 
plac^, wliich inehes. deep, 71-inches wide, and 7 

inches higli,;‘'^,;j^s of the fire-place 14 inches from the 
hoitom of 

Mr. Way’s bread had been sent from Bridport Harbour 
to the Society on the lOthjof March 1819; anti had been 
examined and tasted at ilundiy times by members of the 
Society, from the 12!h tb 96th of M.irch, &o that the 
greatest part of the loaf had been eaten. What rcn)aincd,oa 
the 26th, had everv appeiraftee of bread made wholly from 
v'heaten fiour well lermented, and well tasted, without 
being in the least inoulr|^t or stale, though it had been 
baked fourteen days. It Ijjipeaired to the Comndttee to he 
a very successful mode of making bread, and that it might 










, ®6S Oti Solidi ^greatest c 




' tend to lessen the (?<msiiihj)tTOn of potrr^ ito object of^ison* ^ 


^'‘ ' r ' 


• *<r 






; ||^esUc,asconomy'>M^. WajrSf'"'*'' 

hm 'V^' We 

tb«t. s<^m-a». cons1i|rfc4-’4^.,' prc-’ 

fefi^r'to to 

matlf' '0l4he' 
haee tof'.a eonsKm 

"Ifilte ab&o«5d o'iF'^bTead 

enusthe tfewa- 

gistrat^s, in 

by law, 4.0 the 

nuirkei ■, 


XL! II. On 




ocH Cy^hdiw'al’^^S^’Of a 
of in my forujer, payees,‘le^ to i * 
spcctii))^- solids.orgi^i^riif|faeljoin 
third ot the followiT9£|||i|fo4ttionsv^ 



^e as I treated 
-g results, re^ 
teseeu m the 

■ '. - that 

proposition to b#'thnAig%J||gp^ be better 

to connect it ^tat.(iii 

attraction. sir ,/'", , ,,V ' 

-■'v'''■- '', Yohrtc^iffeat savant, ' ' ,.„, 
?■■'' , .;' •'; X. 

^ pRe^^i;j;;;^5- 

Conceive a pafttcle of placed at ih^ 

origin of the three recfgi«gul^r cOoltSrn1^|s^'^i;, y, and’^.-ir- 
What mu.-i he the nf^tire t^ ibe gtt^n ^fis) 

■nhich shall ex<:rcise..inc greatest possi'il^pi^Uoa on iht 
point m, in the diret^ion of x.* the ,;^^^^ing as 4(x, 
y, z)* a functiotiKid^’ij, y.^ atir], »; ai i3 tfre-'^S^ky as sotne 
other function ^ i») of tbe,^nie cjuamififes. 

It is easy fo see, rthat -thp ^ which the solid ex¬ 
ercises, mi the point m, in'^"direction of x, is 

u///4i^.,, .)i;.. 

' ' I . . - ' ' V 

* Thi'i expression, for the .force, iMted ptjt be restricted to such fuuotiuns 
a» prepositive for aU values of x, y aii-^SV we may exietie) the inquiry to 
U.ose ciies in^wijich the pwrticleK exercisf 1' repeUiiig force i or an aUract- 
V% Sir repelling lorce according to their siiu^tioQ, 

IhercforCi 




AUrndton^'tir Repulsion, , SS9 
T^ei eSre/fe represeniin^'i'iicpnstaEtit qugjititjy *he ex* 

,.^Tcsi„n k^im(h,^iy 


Cor, 
figure of 
till cmes 
Playf4pi 

bicm lo'i 
thing in 
which 
we are 



4 . 

• y • • '4 ij^'i 


i^alysis, 
ifff, m (knihlyj m 
lat ahhoogh Mr. 

riots his pro-^ 
pears to be no-* 
the subject. 
For, when, 
liieiatter'iroin a 
it may be con- 

any variable )$w ofWithout making 
anv cliffercnce jh the' rear-*‘^^-^“ ^ 


'.k * --' 


Cor, 2 . 1 f .We l^t'a'^fimction of the 

fistance, or of (Tl) ta^es 

the form a*)i Wjhte^^’||?ihe’gWteral equation 

of 9olitls_ of sec 

p. la. ’ '>;/ V';'i-,i 

■ I jl fc 1 “'' * 1 I ^11 I i « , kA 

‘ „ '., ‘^',11,' • 

, "^.SCHOWOM.- 

Although It is|^eaiiBffJfccOT whatJtas Tiecn shown, that 
when I he force is'A^lnnctitvn .nf the distance, the solid of 
greatest attraction,of revolution; yet the 
converse is by the particles must ne¬ 
cessarily act is some function of the 

distance, in or.^^^at the >fit^ hf.greatest attraction may 
he a solid -pi y ^ ^ tion. ^^.Jrhus, d, Wfe want the figure 

foroe, , 


of the 


ik 


, fi* 

■.,0 , 


Kjnaiion (l) bi'cmne) —aifcj - +' C =0, or s'-f C{dx— 


a<n.m 


?=i0, cvidaatly the ei^iatioii of 4 solid of revolution 
round the ax^ tif x, Li^ la Wl^te vaioe of x when y and 

X =E 0, then wa have C and by substituting this 

A • value 



27(J On Solids of greatest 

value the equatioa becomes «a:—«^=» -2 whlcb 

1)tlongs to an ellipsoid of revolution, or a sphere if ^5=st» 
Again, wn find '.he solid 

to be a s^ere. 


^ tJy 


. ■ f V I I' ■ ,* 

It is required to, 4 fcA?%ihc oaM find the 


force when the 
given* 


greatest a^ractio’) is 



! i '. "C'n/'jfi + yf + tl* \ 

'« ^ V— » 


from 

by making the^ values 
whence, <p(£, y, %),»■;-. •,' 




Cor. It is pMn that we ttor z) a variety 

of forms for the saine^sol'idlf a^ifU, Cbnfeequcntly, that there 
may be various laws of force, ^{.Tjy,z)f which give the 
same solid for the solid of greatest atiraclion. 

If the solid be of revolution, there w|I| be one of these 
laws of force which tji a function ofihc mgt^ince*; and to 
the finding this law | ^all confirie myselfjl® the following 
examples. ,' / 

Ex. i. What fenclion of the distance tnu^t the law of 
force be, when the solid of greatest aliraelton is an ellip¬ 
soid of revolution, whose axis of nevolmion coincides with 
that of X, and terminates at the attracted pf>int m ? 

Let a be this axis, I the other, the equation of the super- 

ficies is ~~{ax—x')^ y’+a*; Of, putting D*=3.t*-|-y^-P2% 




(ax’—whence X’=s:a 


li 


15?^ 




= F(.r, ijf z) by substituting W’^e find tl*c 


force; or, «)' 

i> 


» 


a 




J-- — 


(lb* 


V 


l + -~r“ D’-t. 


e («—//-*) Y'" * in 

Jf the spheroid be oblong, this law of fopce is is always 
possible. 

* Nor, Itowever, always i^lj^lc, at wc shall »ee. 

' Ex» 



wil) have 
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JUx. I. What function of the distanct; must the law of 
force be, when the s,olid is half of ant.lJipsoid of revolution, 
w'uL ih. at the point m, and its axis of revolution 
coinciding with that of a: I" 

The equationth^ solid now a and i (ienote the 
halves ofAV.|kt'they ^\dj or, 

»nd the '! ' 

If the sphtwiid than I, and 

the law of fort*, Ije -i^possible; or, in 

other distance, 

...;n .— ot’'^eatest attrac- 


tion, with res|tect to . 

Bui a portion of atj dllt^ ^hefoid thifs situated, may 
be a solid of gj^test |t]ttxacti^> >dth this law of foice, 
provided there be a distatogf greater than I between the 
solid and attracted point. : 

'Froi^'. 3. 

The force belt|g r^terscly, as >qi«tre of the distance, 
what must be the base of a homogeneous cylinder erected 
perpendicularly on the plane of ii add y, and intercepted, 
above this pkne, by a given curve surface, in order tiiat 
the inlciceptcd cylii|idric portion may exercise the greatest 
possible aitvaclidh,' pli a point m at the origin of the co¬ 
ordinates, in the difcciioii of x; its mass being given? 

The attraction is —rj the mass is 

i-- +iz-H 

y ^2 7j x; thercfnfp, if z ~ f(j?, y) express the nature of 

the given surfaf^ the following expression must be a n;axi- 
muin; viz. ■ , 

.y’- ZlhlJlS -- + c yr f (a;, yl yx; so that 

JJ + + ?/'^+K-f ?/*)* 

the equation of the requited curve, bounding the base, is 


(.(: 4 ji-, (j"' 4 i)« 4 f (A’i.v)") • 

Ex. 1. Let f (a.’, be f a), a funclifln of x only, and 
we get the same result as in Prop. 34 of a late paper in the 
Phil. Trans, which is onparticular case of this. 

Lx. 2. Suppose the inttrcepling surface to be d sphere, to 

radius 
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radiiJH r,ancl the attracted point and origin ofth« coordinatcii 
10 be at its centre. Then f (a', J'r— r‘^~~3c^ •~'y\ 

the equation of the curve hecdmeBirssC <■.r^+ f) •* vvhseH 
helcmes Ur a circle having |hc attmeied point at the ex- 
tremU“v 0f its'diainetw. So.that the ^prtinn, cunun oy 
the cyitiailer, in Yiyiat^l protein, ^ a solid cl 

sreaujst attraction of ^ - 

jgir.3. 

point, instead of -ihiet tije»} » 

a diameter, Snan ha- v 

of the 

:<<_ ^. j which 


curve IS 


{xi +:'V 
is the same 

solid of as 

the cube of vi,. p. at)3. 

1ji the first was sup¬ 
posed to be given, itt that the figure 

of that solid is indet^enden| hut if it is the 

U)hime, instead of the the ease will bo 

differenl. 

.-•' ', ,,_P«oiKr”4.' , 

It is required tO <?bl«*;ipr(^.4> dificrence, 

that now the <P y\ mass, is 

supposed niven. ^ 

We fin^ immediately, for the et^aalhjit df the solid of 
greatest attractidn, , 

- 1 |L c sai 0, 

If the densitv’ is constant, thts-i pf coPi^^'entcrs into the 
first proposition ; bui, m other cases, tfeiHre may be an in¬ 
finite vatieiy of functions of Abe distanW^iich represent- 


J »7 « I » VV JU.IV ,4lk« M* _ - 

solid of t:rer»ic«t ailTacti'on, of this kind, a sphere? It is 
plain vvc'haye ui/: to satisfy the equation <p{x,y^%) x 

^(x,yyz) = - Thus, if the force is to be a 

function of the distance, we may make (x, y, z) = 

J(.r, 5 r, ji:) = f (a?Hy*+x’), or the 


I 


f(j"'+s'l'-J 
rcvci'jic. ‘ 


i.'i" 


J>x. 



Cemposkl0^%mm^a Suhtif.ute/or "Portland Stone. 273 


Er. 2. If rhe eq'astioiitOf the solid be d®* »(.»* + 
thcdens’fy niay be = f (jc‘+ and the 


I’.jroe r 




’^'Ll V. 0'^! a Composition forming a S^lstifute for Portland 
Sion 0 .,y:^^:.^'Mr,Cm'Jl^iJl^ WibSQif, the Borou^ of 
ISouth^Jllrk% ; 


Slone chimney-»^e^’^^^J|y a|vd no other person, 
at present, in thi# of 

their utiHiy aitT'i'rusf wiI:itthW$|iis'lhcto^^ 

! 'im 

No. 'CjtAhl.ES WiLSON. 

BorouphofSutft%wark, *. a yy 

To C. Tdytor, M.D. Sleef '; ’ 


Mr. WiLsoN^s Process far Artificial Stone Chimney Pieces. 

Take two biisf^^anf sharp drift sand, and one bushel of 
sifted slaeKed quicHitne, nni them up together with as 
little water as pos^le,' and beat them well up together for 
half an hoitf, every morning for three" or four successive 
days, hut never wtjt them again after their first mixture. 

i'o two gallons of water, contained in a proper vessel, 
add one pint of single size, made warm ; a quarter of a 
pound of alum, in powder, is then to be dissolved in warm 
water, and mixed with the above liquor. 

Take about a slidvel full of the first composition, make 
a hole in the middle of it, and put therein three quarters of 
a pint of the mixture of alum and size, to which add three 
or four pountb|;tjf coarse piaster of l^ris j the whole is to 
be well beitim dud mixed together ra(l;»er stiff; put this 
mixture into the wooden moulds of your inthnded chimney- 
piece, the sides, ends and lops of which moulds are made 
of moveable pieces, previously oiled with the following 
mixture. 

Take one pint of the droppings of iftveet oil, which costs 

t 

* From Trannadir.nt (f thf SSneitty for the Encmiraf;e7r>e7tt of Arts, Manu* 
fuclures, and Comme"/r, for The Society voted twenty-five guinea* 

to Mr Charles 'Wilson ior this imliti'xsnir.ition, and a model of such a 
rhimney-piece is p!(jsvived in the Society’s Repository. 
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about one shilling the pint, and ad'J fiieieto one pnir *<t 
dear lime water, made trom poorinj; bodtJig wafer on Um>fi3 
oTchalk lime in a close vessel till liiii\ sr>':r ited . "'lieu the 
lime water becomes clear, it is pio[»er to be ailtlcd to the O'l 
as above mentioned, and on their being stirred togethei 
they will form a Uiick oily mixture, or emulsion, proj»er to 
apply upon the moulds. 

In forming the side or jamb of a chimney-piece, the 
mould is to he first half filled with the sand lime and plaster 
composition, then two wires wrapped round with a thin 
byer oi hemp, and which wires are nearly the length of 
i!»c piece to be moulded, are to bc placed in parallel lines, 
Icn«rih\vays, in the mixture or composition in the mould, 
and aftenvards the mould is filled up w'ith more of the cora- 
po:utu)n, and if there U any superfluous quantity, it is to bc 
i-truck off' with a piece of nat hoard. 

'I bc hd or top part of the mould is to be then placed 
up.iii it, and the whole subjected to a strong pressure from 
V. eichted kvers or a screw press. Tfie composition is to 
rciTidn imdcr this pressure for twenty or thirty minutes ; 
the precise time necessary may be known, from examining 
a small spocunen of the composition reserved purposely to 
dcu rmuic liu' tune it requires to harden and set firm. 

I’be M-lis of the mould are to be iickl together by iron 
flrmijis and wedges. 

"I he above mentioned answer a double purpose, by 
giving strengili to the jambs, and rcuining the whole mass 
u-fVti.cr in case ii slioulcl at any lime be cracked by ac- 
cnient, 

’'i'bc chiiTincx-pieces may be made either plain or fluted, 
according lo itie mould, and when moulded, they arc fi- 
ijisiK-d oti by rubbing them over with alum water, and 
• I'ootliing them witli a trowel and a liltle wet plaster of 
Ibi l*). 

A coonnori pi on chimney piei c of this composition is 
sold ut only seven shilhoL^s, aisil a reeded-One at twenty- 
eight sbdiiogs, conipleiely filled up. ^ 


Cf'iift oicy u'tri rcci-iied from the fllowing Persons, 

Mr. (Jeorge, Sij'.irt, of Ordn-incc W'liarf, Westminster 
Jiridge, who had tried i)>ese chirnney-picccs for three years, 
and found them a valuable article. Mr. J. Wdlouglibv, 
who had fitlcd-up nine rooms with these chimncy-pieces, 
in Yoik-sirect, Broadway, Westininsu-r. Mr. William 
Sniipson, Hackney-road, who had funished lour rooms 

with 
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with them. {f<’('( r, Weymouih-place, Hackney, who 
had ^Aed ilitin .a ii^'iteLn roonus. Mr. Clicrry, who had 
fix .'ii th'^: ) !>v ^i,J. njou*.*!, mar Cuekfiild, in Sussex, 

Thi. geiteral tf'iK.t ol iliv; abo\ie i^rtidcalcs -slioWfe that they 
h«ve ii)und thcM ehinnicv-piccL-s to ar.swer the same pur¬ 
pose as ihost' iiiaiic ©t l*orilaud-st^ic, and provided at half 
the expense, “ 



XLV. AnAltt'mpf lo delcrmine t!u‘titjimte avd ‘simple Pro^ 
pbrtions^ in ivlurh the amsilit/u-nt Pails oj anorganic Suh» 
sianccs are; united with ti/cfi oihler. By Jacob 
L lUa, Pntfiff^r Jdvdiune and Pas^'macyy and JM.R.At, 
Stockholm, 

fConrinuerlJ’roni p'rfge 205] 


IX. MoniATfi Lead. 

I.) Five grammes of yellow'^ oxide of lead wore dissclvcd 
in niunatic aetd in a glass hask ; tlio product dried and 
nu'ltcd Hi the flask, was d 187 gi. ot inonate ot Uad. 

d.) i'en gr. of the veilow oxide aiidrded in a suniiar ex¬ 
periment lit’JO; during the fusion, a lilitehoni lead flew 
off with a visible.,vapour, the smell ol which wa> not acid, 
but like that which is afiordod hy liquid mti.ilhc salts. 
Hence U follows that the nuirian* of lead coufist;. oi HI or 
80 S3 of oxide and 19 <>r 19'18 id acul. 

3. ) Five gr. ol muriate oi Iccul, hi'cd in a red he;’!, were 
dissolved in water inipngiiatcd vmiIi a little niiii'; .u id, .nid 
piecipitaied hy niuale of siUxr. Hie precijut.i r, v\t'ier\ 
fused, weighed 3*11 gr.; and this give* ip IJ ot acul in 
100 of tlit muriate ol lead. 

4. ) The cxpcnmeui was repeated, and 'dl'-jrckd .i-oy of 
muriate of silver; whence we Itave H.iO-l ui .it'd. 

According to these ex[Kr!menis the ujurrv' ot lead con¬ 
sists of Mutiaiic acfd 10* is lo.o-O 

Oxide of lead bO h'2 4. 4 

If W" calculate Iroimhc c.minoucnl p.’rtf- ot iiie ru;;di:i!c 
of l)ar\'ta. lilt sulphaie ol ihe >. dt nt had. utl the 

niunale of l>ar\ ta, we h ivc lyt 2s0“‘ibS; ■*! f> S- The 
cah'uiation diflers bv 3 3 Irom tin. eX|Hiitiuiu; -'id al¬ 
though I have trequeniK ripinted the p.oct'^-. I ' ue not 
hien able lo deteci ilie source ot ihe eipn'. It, accorning 
to one ol the expctuni.ut', \\c take Ip.i t' r li e barvta by 
which UK) parts ol sid[ luuic acid are .satu'aud. wc still 
have onlv 419 ol oxiJe or l< ad to lOO «>f miunyic acid. 
The oxide, which saiurates luo pans ol inunaiic acid, cmi- 

S 2 tain;. 
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tains, according to the experiment, 30*19, and accnfdiri'g 
to the calculation, 30*1 of oxygen# Since nuO prcis r>t 

tnuHatic acid take up the same (pianiity ot of!;vtjcn in the 

oxide of lead as in the two degrees of oxidation !)f copper* 
the proposition already laid clown coiifirmedW 

this agreement. 

1 roust however here confess existence of an irregu¬ 
larity, which I cannot yet explain, bf^,^ which supposes an 
inaccuracy in some of those expetiments which 1 ihonglit 
the most unexceptionable. 

A hundred parts of muriatic acid are saturated by 434'9 
of oxide of silver, which contain 3! *9 of oxygen. Now, 
since the'analyses of the oxide and the muriate of lead, 
and especially that of the muriate of silver, seem to be of 
such a nature as to be susceptible of accuracy, and since 
they are also con6rmed%rOthcr tests which serre as checks 
to verily them, I am utterly unable to discover on what the 
principal error can possibly depend. Does tbe of silver 
contain water? 1 have melted it in a red heat, without 
any loss ot weight. Is the oxygen of the lead assumed be¬ 
low the truth^ I rtf'er to the experiments on the sulphate 
ot lead, ih'o second of which was occasioned precise^ bv 
this question ; here it appeared that 100 fiarls ot lead, wiii. 
sulphuric acid, afforded exactly as much sulphate as 107*8 
of the oxide of lead. Or, is the analysis of the niuriaie ot 
lead inaccurate ? This supposition is coritradicted both hy 
the result of the calculation, which agrees suffiGteivtiy well 
with the analysis, and hy that of the precipitation with 
nitrate ot silver. The difference of 1*41 of oxygen between 
the oxides of lead and of silver iif indeed not very consider¬ 
able j but it must depend on soi^ unknown circumstance. 

X. Iron and Sulphua. 

It has long ago been demonstrated bv Proust, that several 
metals inay be combined W'ith sulphur in iwo proportions, 
a maximum and a miniminn. It apppiared to me to be in¬ 
teresting to exainme, how lar inflammable bodies observe 
the same laws in their comWsations with each other, as 
with oxygen. For this pur[)ose I chose the sulphuret of 
iron, as being most easily subjected to analysis. 

A. Sulphuret of Iron at a Minimum. 

I mixed one part of pure iron, very nearly free from car¬ 
bon, which had been rolled out to the thickness of a leaf, 
with tbrpe of pure sulphur, and healed them in a small 
glass retort with a receiver luted to it. When the sulphur 

had 
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- "t 

had been rlisttllecl oiYr. { ifejiiicd thf mass, anti as soon at 
ihe p.ts in ‘!;e the revn had Ins! us viiIdw coiuerr;^ 

I'istjft'ereti tlic ui paratus to fool. The ni3>s had retained 
the rorm td ihe pJ.ue ol’iron; and when U was louched, 
some p;ei!v ibir’!; .settles tell off from the iron on 

whnh the''’•ii'hiir li.u! not 'K'U'd. ,1’htit; sca’es had a cry- 
.ialiiiK* T.acn' t am' .1 m&iflihc ajij'tMjaocc. In their entire 
elate du'v vveie imh y«irati><i hy liie inaiiuel, but they be¬ 
came mHiioftic v> hen nulvof i.seil. 

1 y o b ..mini's ol tiR'ic stales, m large and regular pieces, 
weio digested with a<[aa rt'oi.i, liil imihing remained un- 
du'SojvcJ, and the solution was precipitated by muriate of 
bdivta. riu* nrecipMaie aftorded 5-39 of ignited sul- 
phare of barvu. 

^(Cording to the experiments above related, lOO parts of 
sidpiuie of b^iyta contain; .‘54 of'-sidphunc acid, and in this 
] 3-795 «f fidphur ; so that 5’39 gr. give *742 of sulphur, 
that is, 37*1 per cent,, of the weight of the sidphuret of 
iron. (Mr. Hatchett, who ha.s examined the maguetical 
pvrite?, makes it 36’9; at, fhe same time his mode of ana- 
iv «i&, and ihc data assumed for his co»iputatinn<; are such, 
tha|, I can only consider onr agreement, in this and the 
lollowmj analysis, as peifcctls accidental.) 

The lujitid to which the iiniriate “f liaiyia had lieen added 
was Irtcci from the baiyti by s>ul|'»limic acid, and then de- 
composi'd by caustic ammonia. The oxide, after ignition, 
weighed l‘B2 gr. whicli giv*.... t’CO of iron. Here then is 
an excels of ’OOS gr. [ijie ihiiticih of a grain,] which may 
have depended on the supposUioii of too great a proportion 
of sulphur m the sidplmric acid, or perhaps on a slight in¬ 
accuracy of the weights emploved. If wc compute the 
quantity of sulphur from fh tl of the iron, it will appear 
that 100 parts of iron took up 39’73 of sulphur j so that 
the sidphuret of iron at a minimum consists of 
3u]j}hur 37 59-73 

^ irou,i.. Cj 100*00 

If on the contrarv wc d'dure 4lu' projimUons from the 
cjiiantity of sulphur deiermt^j*al, '>'C shall have .'>fa S9 of sul¬ 
phur for top of iron, and !()() of l|tc sulphuiet will contain 
37’1 of sulphur and 62-9 cd iron. 

B. Sulphvrei of Iron at a Maxttnitm. 

In order to determine the proportions ol' this compound, 
I reduced again some of the scales to a fine powder, mixed 
them with finely pounded sulphur, and distilled the inixturf 
in a small g],i$« retort with^^ very gentle heat, as lung as 

S 3 any 
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any sulphw passed over. The mass, when taken wit, wa* 
still in the torm of a powder, onlv 'hat its colour 
somewhat brighter, and it was still part’v ai.raf'ted by th? 
magnet. It was not however soluble in mnriaiic acid. 
Two grammes of it were burnt in an open phituia crncibie. 
and left 1*4 gr. red oaide of iron not at all inag'i.etic, 
answering to *97 of metallic irofli; ConsequentK t'ne re- 
maining 1'03 gr. was sulphur; and itJO pans of iron 
taken up .I06‘5 of sulphur. Since however the p\Thef, 
which was formed, still partly magneiieal, 1 ci njcc- 
tured that it s^'mewhat resenibled ihe red ox'dc, which hy 
too sirong ignition has been reduced in a slight degree to 
the state a orntoxide, and tor this reason is again sub¬ 
jected to I he infl nonce of Oie magnet., 

I therefore distilled 20 gr, of very pure n.itive pvritfg In 
a small gla^s retort with a receiver, Ai fir>t aMface of 
mo!store jiassctl orer. which, when the experiment was colt'* 
eluded, had assuimd the form of oilv drnps adheiins; to the 
receiver, and which i ti>ok tor concentrated sulphuric acid ; 
but bv dilution with watt”' thi.s fluid hccriiiic milk white,and 
not at ail acid. - It #.as tlurcfo luither water nor sul¬ 
phuric acid. I cc-iild not afi’ord this sul)'«t.ince anj^’ former 
attention; perhaps it w as.»the‘alcohol of «nlpbur. The 
mass kh m '1 r retort wa- exposed lor some time to igni¬ 
tion; It had lo*t 4*4 gr ot sulphur, which was <*f»llected in 
the neck of the rtiori and iii ihe rtccivef. Of the remaining 
IS'6 ^r., five were dissoivcU in nil tie acid : these bemg 
evaporated to dryiie-s, a d ignited, in a p'atina cruable, 
left 4'3 of red oxide, wincti was not at all m.ijmiic.il. 
Dissolved in murianc ttrid, u (e!t'*()2 ol silica. i Jence we 


have r4‘4j6 of rtd (.xuic liir ihtNswhok' mass, or deducting 
•0625 for silica, 13’:)5, answ of me'alhc iron^. 

There remain ilifitfore to-? gr. tor the pulpfiur, Conse- 
qucntlv too pans of iron had hcen comhiued "ish H5*.5 
of SLd|)hur : that is, wiili nearly iwicc the quantit\''which 
had been hmiid in tlic sulplnnet at a u^nmuuo. 


I repeated the expenmtim with some select pieces of an¬ 
other {.pecirr’Cti of psrites. fef#'.'is very (iocly jiovdcred,' 
roapled in the tmiflle ol aiu assavui'/ h luat c, in a (inh of 


platina, and in the mean liiiu oci-i ,ion.il!v .''Srred with a 
hook of the same metal. Ten jjiaii n-f s n'. pyrites .iff ’ulrd 
me 6 67 of red oxitie, not in the 1 a*-! ina^i'u lu-il, ki-ving 
•07 of silica when d^soh’ d in liic immalic arid. These 


6‘6 gr, of reil oxide indi. ate 4'5.'7 '' '..r. of pmo iri>n, winch, 
added to ,tlu qiiantiiv of mIici. ind suinrarK-d Irom the 
whole weight, leaves 5*3325 lor llic sulphur. Consequently 

105) 
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ICO parls of iron were combined with U 7 of sulphur, and 
•uiphuret of iror at. a maximum [or super-sulphuret of 
Iron} consists ol 

Iron ; 46'08 100 

Sulphur 53-^2 ” 117 

1 ne.rombination of 100 parts iron with 58} of sul- 
f'hu’* in the former and in the latter ca^e 117*2, that is 
*3 parts less tiian a double portion, indicates some slight 
iruecuracy in one of the oxperim^ts. If w-e assume that 
the silica, found in the p\ rites, existed in a mctaliic state, 
which is a very probable supposition, w'e must calculate on 
'04 only of the base, or of silicinirt ; and the sulphur com¬ 
bined with 100 pans of irort will be 1 17?5, that is precisely 
according to the calculation 5 neglecting, at least, the small 
tjnantity of sulphur which may have been coml 3 ined with 
the silieium, if these bodies have any affinity for each 
other. 

It may be considered as tolerably well established, that 
no other combinations take place betw'cen irpn and sulphur 
than the two which are here examined. Yet we often find, 
in preparing the artificial pyrites, pBorluctswhich are dif¬ 
ferently constituted. This was tlie case, for example, in 
my analysis of sulphuretted hydrogen (Afh. 11. S6.) The 
sulphuretted iron, which I then einplnyod for obtaining the 
gas, contained 36} of sulphur to 100 of iron. In general, 

I have found in the preparation of the sulphnret at a maxi¬ 
mum by igpition in close vessels, that when tlic mass was not 
brought into fusion, the iron always retained a greater quan¬ 
tity of sulphur, than the ^nlpluiret at a rninimum contains. 
In two difli’erent experiments, I found this excess of sulphur 
pretty constant j in one, ipo parts of iron had retained 
in another^ 68*2 ofsnlphtifr. If in the preparation of the 
sulphnret we employ iron in excess, a portion of the metal 
is dtsgolved by the sulphuret, and the solution may vary by 
imperceptible gradaiions, like that of a salt in water. If 
this were not the cai^, the whole doctrine, which is sup-*- 
ported by so many experimeni 8 ,i| 0 aust be merely a ground¬ 
less imagination. ['I'he s^^ility of a metal and hs oxides 
in the ;.*ulphuret, in ail proportions, was observed by Proust 
in his experiments on metallie sulphurets, especially wdth 
respect to anumony.— Gil.t'vrt.'] ' 

Wc have seen that the suiplmret of le^, and in all pro¬ 
bability that of copper also, become neutral salts by oxy- 
genization. It is now to be inquired if the same is true of 
the sulphuret of iron. , 

S 4 XI. Sui- 



XI. Sulphate of Iron. 

Some crystallized sulphate of iron, which had been olif 
tained bv dissolving suJphuret of iron in dilute sulphuric 
acid, was reduced to. a coarse powder, first washecf with 
water, then digested wilh a little spirit of wine, in order 
to separate tbo stfpertfuous scdpburic acid, and dried 
with olotting paper. That which bad grumbled having 
been, rubbed and blowte off, 10 gr. aif ^is salt were ex¬ 
posed in a glass ret^t to a hiirh ieniperatuiie, shrMrt of. 
Ignition. They lost 4*d3 gr. of waters. I was in hopes 
that, if all tlif watef^ere thus driven awav, I should 
be able to compi^, from the^analysia.of the dry salt, the 
quantity of qxygen ii|. the protoxide which had entered into 
contbinadpp w'lth thl acid; but having rej;^ated the ex¬ 
periment several times with diflirent resuljis, I fotind that 
a part of the acid escaped with the last portions of tl^Q 
ter, being reduced to the state of sul|]^urou6 acid. 

1.) Nine gjr^ammes of the crvstallijfcfed^and washed salt 
were dissolved in water, and mixed with the nitric acid in 
great excess, being Jailed wilh iT until Uie protoxide w'as 
Fully oxidated i muriate nf haryt^a was then added ; the pre¬ 
cipitate when washed and ^nititl weilEhech7?665 gr., con¬ 
taining ediS of sulphuric acid, qv 1*00 gr, of sulphur. 
Sulphuric acid was added, to throw' down the superfjuoug 
baryta, and then caustic ammonia, which afforded a pi'cci? 
phate of 2-5P gr. of red oxide of iron,- containing I '796 of 
the metal. Consequently too parts of iron had been 
bined with 59 of sulphur. 

3.) Ten gr. of sul{||^atc of iroti^ treated in the same way, 
afforded 8’5 df ignited sulphate nf baryta, and, 3*87 of 
oxide of iron. The former comsponds to 3*^ grams of 
sulphuric acid, or 1*173 of sulphur; the latter to 1*99 of 
iron. Consequently 10.0 parts of iron had taken un 58*9 
of sulphur. 

3.) In both these experiments, notprithstanding the ex¬ 
cess of acid, the sulphatc^f baryta had |ittf 3 |cted a portion 
of the oxide of iron, whicii |pL|e it a yellowish tinge after 
ignition ; I therefore vai^d the process, sa as to separate 
^st the iron and then tht^acid. Ten grammes of sulphate 
of iron afforded in t|^s manner 2*935 of red oxide of irori, 
gnd 8 7 of sulphate of bary|a: hence we have 2*Q55 gr. of 
iron, 2*958 of sulphuric acid, and 1*997 of sulphur; and 100 
parts pf Iron again appear to be united to 58*9 of sulphur. 
These experiments therefore completely demonstrate, that 

in 
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in ihe sulplinte of the protoxide of iron, the sulphar and 
iron are in the same proportion as the sulphuret at a mi* 
nimunn. 

The slight excess of M 5 of sulphur undoubtedly depends 
on some trifling error in the or iu the data; 

perhaps!^ for insljince, from havi^ig HSuuied a little too 
much sulphur in the sulidfete of baryta. * , 

Th^nard has dea^rihecl six different combinations of iron 
with the srilphpi^’ acid, {Ann. uk. Ivi. 59.) and among 
them a sup«*rsu'phafe of the protoxfJe. It is obtained by 
adding foncc'htrated sulphuric acid|to a solution of neutral 
sulphate of the protoxide. Althoiigb I had often seen salts 
precipiiaicd from their solutions by acidsf without receiving 
an excess of ac.d, for instance ilie muriates »>f baryta ana 
of copper by^she muriatic t^id, yet I leterniinedilo examine 
the )act more arcutately. The fine gained white salt, 
which I obtained in this matiner, was freed from the acid 
which adheretl to it by- water and spirit of wine, then dried, 
dissolved, and d^j^m^iposed. It appeared toeontain exactly 
yfie same proportions of component parts, as the neutral 
salt; and when it was eVapora'cd in*a retort, it afforded 
crystals of the aumc kind, je Consequently Thenard’s super- 
sulphate is nothing more tnaii ^neutral sair, its whiteness - 
ilepenclitig only on the stale of powder in which it is thrown 
down by the acid. Here therefore w'e could not expect to 
find a combination ^uswcrnig to tfic sulphuret al a maxi- 
mum. ^ 

'Tbenwd, who considers the neutral salt which I have 
examined as acidulated,, alilioucrh in a lower degree than 
that which is thrown dow-n by ihe awd, describes a neutral 
sulphate of an emerald Mcen colour, wfiich is obtained 
when dilute acid is boilra with an excess of iron filings. 
The sulphate, which I employed in my analysis, had been 
boiled with iron filings as long as there was any action be¬ 
tween them, and yet it w as by no means this emerald greca 
salt. 

I now kepl^tolution of neuH# sulphate of the protoxide 
of iron in a gentle heat f(|f*leveral days in an open vessel, 
and as it evaporated, I added wa^ gradually. During this 
operation a yellow powder w'a^ pre^iipitated. The salt 
which was left at last crystallized in Oblique rhombs, and 
had on emerald colour. A part of this s^t I took out; the 
remainder I boded with nitric acid, and afterwards exposed 
it in a plalina crucible to a heat approaching to ignition. 
7’his mass, freed from nitric acid, was dissolved iu water; 
it deposited a red powder, which I afterwards found to be 



fubsulpbate of th« oxide. The solution was evaporatiBd to 
(jnfuess, and the. remainder was heated in a platina cruci¬ 
ble, in order to c.xpcl all the water. It weighed ^*7 gr. 

dissolved in wata*, it deposited some subsalt, of 
which the acid had bcert driven away with the water of 
crystallization, andLwhich,'^ after ignition, weighed *24 gr. 
The solution in wafer was deconiposed by adding to it firsit 
caustic ammonia, and then muriate ttf baryta. The red 
oxide after ignition weighed 2‘]6, answifiiig to 1*498 gr* 
of pure iron: the sali oF baryta 9*7 gr. which contained 
3*3 of sulphuric acid, or 1-335 of sulphur. Consequently 
100 parts of iron had been united with 89 of sulphur, that 
is, with half as nuach more, within -A, as is contained in 
the sulphuret at a minimum. This gives for 100 parts of 
sulphuric acid 65*46 of oxide of iron, contfining SO’I of 
oxygen, or again, within * 19 j tlfe same quantity as we have 
already found to be appropriated tor the base uniting with 
100 parts of sulphuric acid. Accurdin^ to^thia analysis, the 
neutral sulpha/te of the oxide of iron conswis of 

Sulphuric acid 60*44 J00*0 il“ 

Oxide ofiron 59’36 65*5 

The yellow "powder, which w^s deposited by the neutral 
sulphate of the protoxide ^irin'| the digestion in an m^en 
vessel, which is consjdercifas a neutralised oxide by The- 
nard, is a snbsulphate. I placed it on a biter, washed it 
very carefully, and dissolved it, w’hile still moist, in pure 
muriatic acid, the solution being cfTecl^d without difficulty, 
althpugh the sanie salt when dry could only be dissolved 
by long boiling, '{'he caustic aminonia threw down oxide 
which weighed r855 •-gr. afier ignition; the muriate of 
baryta *94.5 of sulphate of bary|p, weighed with the same 
precaution, implying *321 of sulphuric acid. Conse¬ 
quently lOO parts of sulphuric acid were here combined 
with 266 of oxide of iron, and the subsalt consists of 
Sulphuric acid 27-33 100 

Oxide of iron 7‘2’67 266 

Since 100 parts of sui^rhuric acid neuiymlisc 65*5 of 
oxide of iron, and in the subSa|l take up 266 parts, that is 
four times as much, it is evident that the same law prevails 
here as with regard to the sub-alts of copper. This gives 
2*2 parts of sulphur for 100 of iron, which indeed Is otie 
quarter of the quantity of sulphur contained in the neutral 
salt of the oxide, but stands in no sim|)le relation to the 
quantity of sulphur with which iron can be combined w'ith- 
out the presence oi a third body ; a proof that, under cer¬ 
tain circuni&lauccs, nature departs, in the case of compli¬ 
cated 
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taled ftodies, from the proportions which she observes in 
simpler combinations. We see here,’ that although in tlit 
netitraT'^sait of the protoxide the proporti'>n of the compo¬ 
nent parts is determined by the sulphur and the ininf it 
depends no longer on these elements in the subsalts of tho 
oxtde of iron, tTut on the «|itid and fhe l||isr. which unite in 
such a proportion, that iW acid lakes up a certain portion 
of oxygen in the neutral salt, an4 four times as much iii 
the subsalt: andnhis irregularity arises from the qfuahtity 
of oxygen in the o^i^c, which is not** twice as much as in 
the protoxide, but only once and a .half. Hence the affi- 
nhy of the oxygen for the iron of the oxide forcibly intro¬ 
duces a proportion for the sulphur and td'c iron of the salts 
of the oxide, totally different from tfiat which they have 
onginally a tendency to observe. In the salts of the oxide 
of copper, on the contrary, similar proportions are ob¬ 
served between the sufjshur and the copper, because the 
oxide cotitaiits'ttt’ice as much oxygen as the protoxide, 
half steps, or half intervals, as they ntay be called, 
im^hich a subsequent combination contains only half as 
much more as a preceding one, will require, in future ana¬ 
lyses of complicated conihiuations, a greater readiness in 
calculation, arid a greater precisifin of conception, than if 
each step corresponded with a double proportion, or at 
least with a multiple of some preceding step. 

I have already mentioneri, that suhsulpiiatc of the oxide 
of iron is deposited by a solution of the neutral sulphate of 
the p^btoxide, and that the sail, which then crystallizes, is 
of an emerald green, and forms oblique rhombs. This salt 
is a irijde combination of the neutral "sulphates of the oxide 
and the protoxide. 7'lic ydHow colour of the former turns 
the blueish hue of the latter to a purer green. I have reason 
to consider this s dt as the same which Thenard supposed 
to be a completely neutial salt of the protoxide. When 
we di>so!ve the most regular crystals in wattr, we obtain a 
soliitioii slijrhtly greenish, from which a small addition of 
anmioiua throws down a subsiilphale of the oxide. This 
is at It'S first precipitation white or green, tlie oxide and the 
proi(;xidc being stparaied together^ but atUT some minutes 
the latier falls no longer, and the precipitate is the yellow 
suhsair of the oxide, evt n in close vessels. Exposed to the 
air. the solution of the salt or the protoxide? absorbs oxygen 
very rapidi,, untd the triple salt is formed; and if 
we boil it and cool it in succtssioi for several days to¬ 
gether, we obtain a red syrup-like salt, which affords a 
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pr^iplui^ upon the addition of caustic immnnta 
m great abut>dance. This is Thetiard’s supersalt of sul¬ 
phuric acid and. black protoxide of iron. If, on tl>e con¬ 
trary, we add the ammonia by little and little, the salt falls 
down at hrst yellow, and at'lerw^ds green. This luicry- 
ItaUizable salt is |gain a triple combinations of the two 
salts of iron, and it is to he presumed that it contains one 
of its constituent parts in twice or four times* as great a 
proportion as the emerald green salt.^ If. we boil this ,saU 
with nitric acid, it is converted into a salt of the oxide, 
which, after the expulsion of the nitric acid, leaves a por*» 
tjon of the subsalt undissolved. The solution of the neu¬ 
tral sulphate of the protoxide is orange, but becomes light 
yejlow wbeU' it is diluted with water and decomposed by 
an acid, as the yellow sails of iron lose a gr<Qit part of their 
colour by the addition of an excess of acid; but I do not 
consider this circumstance as a pmof of the existence of 
an acid sulphate of the oxide of in>n, as Thenard maintains. 
Without doubt M. 'riienard holds a di'^tinguished i^k 
Unions the chemists of our lime, and his rt.suhs maylRI 
eonsidtTed as possessing con.sidcrable authority. So much 
riic more untdriuuatfc is it wbgn such a person ventures to 
ground on such cxperiimi^ts, as have certainly been made, 
and considered as uiisaiisfactory, by other chemists, a sy¬ 
stematic essay, fthieh discourages others from investigating 
^he subject, as they entertain no doubt of the accuracy 
of the facts that are advanced in it. 

Since I have not hitherto been able to discover any sii* 
persak of the sulphuric acid and the protoxide of iron, 
i^'hatever probability there may be of the existence of such 
a compoutid, there is hitherto no known saline compound 
corresponding to the natural pyrites. May not thic non- 
cVistence of such a salt be the reason that this pyrites re-r 
mains so little altered, notwithstanding its exposure to 
moisture in our mines? So also its insolubility in dilute 
sulphuiic and muriatic acid depends on the inability of the 
hydrogen of the water to combine w'ilh the sulphur in 
more than one propw-tion; while the pyrites contain^ pre¬ 
cisely a double portion, as we shall see hereafter. 

[To be continued.] 


XLVl. Be, 



V ' r ’ 

!5CLVT. l^esearchesn^n th$ Heat 4^eloped^m^C^bustii^, 
bnd m the Condensiklm of Vapours. Beadhtfore theHrenm 
Institute on the ZUk of Ftbruaty and SOih of Nopemle^ 
1812. By CoUKT RdmFORD, F.ff.S. Lkut.-Geim<^l 
in the Service of Ike King nj Bavai ia. Foreign Assocnaie 
'oj the Imperial Jiistitufe of France, &c. 

A.TtEMPTs have been long made to measure the' heat 
which is develo{>cd iti tlie combustion of inflammable 
tubstanees; but the results of the experiments have been 
50 contradictory, antf the methods employed so little calcu* 
lated to ihspire confidence, that it is with reason that the 
whole labour has been considered as not far advanced. 

I have undertaken it thrice witBin these twenty years, 
without succwls. After having made a great number of 
experiments with the most scrupulous care, and with an 
apparatus long since colftriveJ, and afiervcards prepared by 
clever workmen; 4 have nevertheless done nothing worthy 
o£being made public. A large apparaiits of copper, up- 
\llhds of twelve feet long, which 1 constructed at Munich 
fifteen years ago, and another one not less expensive, made 
at Paris four years ago, and which I have still in iny labo¬ 
ratory, are testimonies of the desire which I have long en¬ 
tertained to find the means of elucidating a question which 
has always appeared to me of great importance both with 
respect to the sciences and the arts. 

I have now the satisfaction to announce, that after all 
my frtiitless attempts, I have at length found out a very 
simple method of measuring the heat which is manifested 
in combustion, and even w'ith a prtcii.:cn which leaves 
nothing more to he desirul. 

In ,^der that a proper estimate mav be formed of my 
method of operating, and of the confidence which may be 
reposed in the results of niy experiments, 1 have exhibited 
my apparatus to the class. 

The principal pan of this ap))aratus is a kind of prismatic 
receiver, 8 indies long by 4} broad, and J] inc hes in height, 
constructed of very thin leaves of copper. This recipient, 
which may well merit the already celtbrated name of Ca¬ 
lorimeter, is furnished with a long neck or gullet near one 
of its extremities, three quarters of an inch in diameter 
and three inches high, which is destiro'd t« lecciive, and to 
keep in its place, a mercurial iherinometer ot a particular 

* Translated from a rr/*ijch ropy transniiticrl Ly 'l>t». 'jthcr t^Sir Hum¬ 
phry Davy, to whoat kiiidiif ss wt* are indfbtrti t'uf'i.. .•oiK.iui.'iicathui.— 
Fpit. 
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foNn. receiK^r has also another gullet i!^f aa inch ia 
drameteri and an inch in height, suuaied at the centre of 
its tipper part, which is closed by a cork stopper. 

In the utieriur ut this receive),two lines from the bc^tpm, 
w a peculiar kind of worm, which receives all ihe products 
from the combustion of the in6ammable bodies which are 
burnt in the experiments, and vvliich transmits the beat 
evolvodiin this combustion to a cuusiderabie mi^s of water 
which is contained in the receiver. 

This wonii, which is constructed of thin plates of copper, 
oceppies and covers the whole bottom of the receiver;, 
without touching, however, either the sides or bottom. It 
is a flat tube, an inch and a half broad ai one of its extre« 
mities, an inch broad *at the oiher, and half an inch in 
height or thickness throughout. It is folded honaonully, 
so as to pass thrice from one extremity of the receiver to 
the other; and it is kept in its place by several small feet, 
at the height of two lines above the bottom of the receiver. 

I’he aperture which forms the mouth of the worm, is a 
circular hole in its bottom near its extremity, u here it if 
broadest; and at this hole a vertical tube is soldered, an 
inch in diameter aid '^an inch in height, which enters a 
quarter of an inch into the interior of the wofm above the 
level of the bottom. 

This tube passes through the bottom of the receiver by a 
circular hole made for the receiver, and where it is soldered: 
its lower aperture, w hich is open, is seven lines below the 
level of the bottom of the receiver, and it is by this pasfi^ 
that the products of the combustion are made to pass into 
the worm. 

The other extremity of the worm traverses horlzonially 
the vertical side of the extremity of the recipient i^ppscd 
to that near which the products of the combustion enter 
the worm. 

'I'hc worm, before passing through the vertical side of the 
extremity of the recipient, takes the form of a round tube 
six lines in diameicr, and a piece of this tube, an in. h ia 
length, is seen outside of the receiver. This piece is lu* 
tei.Ued (o enter another similar tube belonging to the worin 
of a second receiver, which I call the secondary r&ceiver, 
and which is intended to receive the heat which iiiiglu still 
exist in the piaducis of the combustion alter they have 
passed through the worm from the principal receiver. 

In order to support these two receivers in the air, so as 
not to touch the table on which they are placed, they are 
both fixed into squares of dry linden wood, made of 

sticks 
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slick# «f att infc^ square ct»c|i :*a border df co^fef, tbi^‘ 
ImCs in breatUh, which descends quite round the bottodi or 
the receiver, serves to attach the receiver to its wooden 
frame by means of a row of very small nails. The body 
of the Tcceivei* enters about one line into its frame, antl^ 
fills it up exactly. 

The perfection of this apparatus depends essentially on 
the form of fhe worm, as will be seen when we cdnslder 
the object for which it is intended. 

The products from the combustion being all elastic 
fluids, and consequcailly substances which cannot com¬ 
municate their heat except by proceedinc particle by parti¬ 
cle to deposit it on the surface of the cold and immoveable 
body which is destined to receive it, it became indispensa¬ 
ble to arrange the apparatus so as to make these warm 
* fluids necessarily pass under and against a large flat surface 
plated horizontally atid always cold. 

' IVevious to makine: use of horizontal worms constructed 
of fiat pipes, I bad tried more than ouce those of the com¬ 
mon Tonh ; but they never answered my purpose in a per¬ 
fect mkhner, and I never could take ^ly account of the 
i'X|«rimenis in which they were employe. 

Iherc is no doubt that the form which I adopted for the 
worm of my calurinieter would be very advantageous for all 
kinds of distilling ajiparatus. 

One thing very important in the arrangement of my ap¬ 
paratus, is the form of the ihermomeier wiiich I use for 
nicastiring the temperature of the water in the receiver. 
This thermometer, which I made myself ten years ago, and 
which after undergoing many trials always appeared good, 
is a trrercurial thermometer divided according to the scale 
of Fatehknheit, It is one of four thermometers, all similar, 
which I employed in my researches upon the cooling of 
liquids inclosed in vessels, made at Munlchicduring the 
winter of 1802-3. Its reservoir, which is cylindrical, is 
only about two lines in diameter, whiife it is four inches 
high j and as the water in the receiver of my thermometer 
is four inches deep, this therniometer always indicates the 
mean ten)perature of this liquid, whatever m(>y be the tern'- 
perainres of its different strata. 

I have frequently had occasion, in my diflerent researches 
upon heat, to notice the importance of this pfecaution j and 
I cannot conceive how we may expect to avoid great errors 
in measuring the temperature of heated or cold liquids, if 
\vc neghet to pay attention to them. For my ow n part, 

1 Ircely 
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•xperiments wt^ich have b^n cominimicated ta iiie» when 
I knew .that, they have been performed in so negligent li 
maniVBr} a»d certainly I shall never throw awaj" liine ict 
endeavouring to build theories on their results. 

In using the apparatus which I have described, it is ne- 
^ssary to have recourse to^jseve^ral precautions. It is easy 
t6 sep ip the hrst place, that when it is necesa|ry to deter*, 
nitine the quantity of heat developed in the combuslbn of 
any inflammable substance, it is indispensably necessary to 
arrange matters in such a w ay as to make t/w combu^ikfK 
cwnplfte; and I am of opinion that it may be regarded as 
cotnplete, when the substance burned no longer leaves any 
residue, and burns with a bright fi^tnie without smoke or 
smell. 

The least smell, particularly that which is peculiar to the 
inflammable body which we burn, is an infallible indication 
that the combustion is not perfect. 

It was long before 1 discovered the method of burning in 
a satisfactory manner the very volatile liquids, such as al¬ 
cohol and ether; but I Anally succeeded, as will presently 
appear. I have fni^uently succeeded im burning highly 
rectiAcd sulphuric ether, without the least smell of ether 
being pcrceptible in the room, and it was only under these 
circumstances that I regarded the experiment as accurate. 

As to the woods, I discovered a very simple metbpd of 
burning them without the least appearance of smoke, or 
smellt I procured frc^i a joiner some chips of wood about 
BIX lines broad and one-tenth of a line in thickness; and 
by holding them between the Angers, or with a pair, of 
pincers, elevated at an angle of 45 degrees, and with their 
edge in a vertical position, they burned like a taper, and 
with a very Ane flame. 

The piece of wood which is burnt being very thin, andf 
being between two flat frames w hich embrace it very closely, 
is exposed to the action of so strong a heat that it burns 
completely. If very thick chips are employed, a part of 
the charcoal of the w(;nd remains, particularly if it be oak, 
or any other wood which burns slowly; and in this case 
the experiments are not good ; but in making use of thin 
well dried chips, 1 have discovered that all kinds of w'ood 
may be burned,.completely. j 

In burning candles, tapers, and oils in lamps, the only pre¬ 
cautions necessary consist in arranging the wick in such'a way 
as to give out no smoke; then place the flame conveniently 

under 
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unjter the aperture of the wornri, and to cover the apparatus 
on«it sides hy scifeent, to., prevent the flame-Hfrom bein^ 
deranged by the wind* 

There is in th'-'.-e experiments a source of errors too evi¬ 
dent to esca|ie il'.e most superficial observation, ^and to 
which it is indi-'p'*npal)it': to pay attention. While the OS'- 
Jorimeter is hviV-.d hv the lieat developed in the combus¬ 
tion of the iufl-iuur.a'ole substance winch is burnt at the 
aperture o# ifs worm, it is conliunaliy cooled bv-^he cfT- 
cunttnibient air. Ii vv(>uld doubtless tie possible, by calcu¬ 
lations founded «oi a k!io\vled‘j.e of the law of the cooling 
of the retclver, which might be discovered by particular 
experiments, to t?i;tcrmine tlic mea'^ure of the effect produced 
by the cooling in question, and even with a certain degree 
of precision : but it would be impossible to appreciate by 
this method, or by auv tuber method known, the effects of 
anoii.er cause of error, Ic.ss ostensib'c perhaps, but certainly 
tnore powerlul, than that of the cooling of the external sur¬ 
face of the receiver. 

The azote which is mixed with the oxvgen of the at- 
mospht'iie air is necessarily carried into the worm, with 
the products properly belonging to combustion; and without 
a precaution svbich occurred to me to'^reveni the effects of 
tAit cause of error, hy compensating for them, all my ex- 
perimenfs would have been lifeless. . 

Fortunately the method which I employed to [Prevent the 
this cauie of error, was sidficicut to prevent at the 



same tHtae from the cool¬ 

ing of the external 

As the receiver is not cbioltld'4ii^ fjSl 
which touches its external surface, or 
other gases which pass through the 
ducts of combustion, utlless the 
the surrounding air; and as on the contr^l^itr^^ 
these same elanic fluids, ahv^'s when its temp^raf 
lower than theirs: by taking care that the imnterature of 
the water ixi the receiver is always at the commencement 
of an experiment a certain number of degrce> by the 
•thermometer ffivc for example) below the temperature 
of the air, and by finishiug the experiment at the .nstaiit 
when the water in the receiver sbiii I’ ivc acquired a higher 
temperature than that of ihe air of tho same number of de¬ 
grees, the receiver wii! be heated, by the air during half the 
time occupied by the expti inifni, and cooled during the 
other half; the calorific and fiigoriric effects of the air on 
the apparatus will be eouiiteiljai incal so as not to produce 
any sensible efflct on tiie lesnlts oi the experiment, and 
consequently so as to reijuirc no cor, cetion. 

Vol. 41. No. 1LO. Jpt1 s 1 3. T When 
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When eKpe«^enl5 arc urwkrtoJceD with' a view to clwcl- 
ilafc the ^haenomena of nature, it A» Jilways more satiti^* 
tory to avoid errors, or to compensate for them, tlian lo.rely 
upon caietdations m appreciate their effects. 

As the law of the variation of the speci6<^ heat of water 
at different temperatures is not known,^.and as we are but 
itnpertccUy acquainted with the true nieasuremeJit of the 
•intervals of temjierature which are marked by the divisions 
of our tlierniometer^ in ortler to prevent the t|(Ptcts ^ our 
uncertainty on this nead, as lo the results of the inqmlly in 
'^estioji, I took care lo make my experiments in a, room 
in whichrthe tenqierature varied very httle, aniT lo condne 
them to a very trifling elevation of the temperature of the. 
water in the receiver. It is true that I performed some ex¬ 
periments in a room where the air was much colder, and 
in which I filled the receiver with ice instead of water; 
but these experiments were for a particdlar purpose, and 
they are not arranged along with the others. Besides, they 
never yielded results so constant or satisfactory as those of 
the experiments made umlcr other circumstances. 

In order to give an idea of the confidence which may be 
placed in the rcsulta^of the experiments made with the new 
apparatus^'hich I lUve described, f shall subjoin the details 
of an experiment made with the express viev^ of discover¬ 
ing the measurement of its perfection. 

ffaving filled two receivers properly attached to each 
other, wuh water at tbc temperature ol the air of the room, 
that of FahrenhinU I burned a taper under the mouth 
of the principal recei#r, so that all the products of ihe 
combustion passed through the worm of the secondary re¬ 
ceiver, after having p^sed through that of the principal. 
Each of the receivers contained 3371 grammes of water. 

The following were the resultl^of this experiment; 


Time of the Ob- 

srrvatioiir 

Tempeincure of the 
Water in ihe prin¬ 

Temperature of the 
Water in the secon¬ 

Hours. 

Ikliii. 

Seconds. 

cipal Receiver. 

dary Receiver. 

9 

37 

0 

55= F. • 

.55® F. 

u 

49 

42 

65 ' 

.55 

0 

5G 

15 

70 

55 

10 

2 

52 

75 * 

55.J- 


9 

32 

80 
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16 

34 

85 

5.5.|- 


23 

5^ 

90 

55^ 


27 
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• • 
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31 

40 

95 

56-S. 


59 

35 

100 

56A 


47 

40 
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56i- 
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It would sceni from the results of this experiment, that 
IRfe water in the secondary receiver only (>egan to be per¬ 
ceptibly heated alter that which had been in the principal 
receiver had been already heated from to 30" j and as t 
proposed to myself, from the commencement of this work, 
never to continue an experiment longer than the tempera¬ 
ture of the water in the principal receiver was raised to lo 
fit 13° F. it may be conceived that as soon as I had learnt 
b|^is ollptriment how much heat remains in the products 
oP%»e combustion, after they hat4l^ passed through the 
worm from the principal receiver, I renounced the preset 
which I had first conceived of working with the two re¬ 
ceivers joined together. As it w'as evident, from the re- 
anlts of this exjfcriment, that the second receiver could 
never be sensibly affected, or indicate any thing, notwith¬ 
standing the confidence which I ought to have in the in¬ 
dications of the^'first, T have taken tlu* resolution to get rid 
of it. 

We shall see by the description which I have given of 
this apparatus, that we may make use of it verytrconvcnientiv 
in orijer to determine the specific heat of the gases, as well 
as that which is manifested in the condensation of vapours, 
and generally in ail the researches ft# measiiTing the quan* 
tity of hetft coinmunicated by a given elastic fluid in its 
cooling; and as it would be very easy, by a simple process, 
to separate completely the products of ilie vapours con¬ 
densed in the w'orin, and of the ga‘es which pass through 
it without being condensed, I dq^ hot refrain from hoping 
that this apparatus will btcome tfeeful as an instrument to 
be employed in chemical analyses. Besides, this will he 
only an extension of the inelh^iMi already employed with 
so much success by M. SaussuVe and by Messrs. Gay- 
Lussac and Thcnard. ' 

As soon as my apparatus was finished, T was anxious lo 
ascertain what quaiuiiy of T should find in the com- 
bustiqn of wax and of olive oil, that I might afterwards 
compare the results of my experiments with those of 
M. Lavoisier; and as I have the mo^st implicit confidence 
in every thing which this most worthy man has published, 
I was desirous lo finely,, in this comparison a proof of the 
exactitude of rnv tnethorl. and at tlte same time a confirma¬ 
tion of M. Lavoisier’s calculations. 

§ I. Heat developed in the ComiuUion of Wax. 

The air of the room being at the temperature of 6l® F. 
3781 grammes of water at the temperature of fifi® F. were 

T 2 placed 
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placed in the tepeiver of ihe o^orimeter* (including 
qnaiuity of this liquid which repre^iita the sjx'cific heat __ 
the instrument); a^d a lighted 4apee having been placed at 
the mouth of the ,Wbrth, 'the calorimeter was heated for 
latrtinulcs and 26 sectmds. When th4 therrriometer an- 
^Outveed that the water had acquired the tempeiature of 
66® F. the taper was extinguished. 

As I look care to weigh tli#tapcr before lighting it; on 
weighing it again at the end of the experirne^pi fi^d 
that I’63 gramme ol’wax had been burnt. 

I'll order to express the results of this experiment in a 
way to render then; palpable, and at the'sarne time, easy to 
be compared with the results of other similar experiments, 
we shall show how much water at the fueezbg point, the 
heat manifested in the combustion of 1‘63 gramme of wax 
which were burnt, must have boiled under the mean pres¬ 
sure of the atmosphere. 

The interval upon the scale of Fahrenheit’s thermometer, 
between the freezing and boiling points, being 160 degrees; 
if, in order ttt raise the temneraiure of the water in the ca¬ 
lm imelcf 10 degrees, wc must horn 1*63 gramme of wax, 
29*34jgrammes must he burnt in order to raise it ISO de¬ 
grees; and W 29*31 grammes of wax can furnish a suffi¬ 
ciency of heal in their combustion to raise the temperature 
of 2761 grviiTUTics of water I80 degrees; one gramme of 
the same flammable substance ou{«;hi to furnish enough to 
heal 94-783 grammes 0 water the same number of de- 
grees. ' 

Consequently, one pofflid of while wax, or of a taper 
which we bum, ought to furnish in its combustion enough 
of heal to rai.se 94*785 l>i|ands of waterfront the freezing 
<0 the boiling point. 

In «rdcr to a&ccriain how many founds of ice the same 
djiiaiiliiy of water would be capable of melting, we have 
only to add lo the number of^oimds of water at the tem- 
perafute ol ice which this heat is capable of boiling, the 
third part of tins luimUer, and the will express the 
Weight in pounds of this quantity of ice*. 

For \vj4iif wax liiei'cfore —9j-*-78.5 

+ 3 !-. 59 ^ 


# 1 


= 126*380 pounds of thawed 
ICC lor one p^nnuJ of |jhe substance burnt. 

It is kiHitvn iiiat liic siinic quantity of heat M'liich is necesEafy for 
melting; one-poimd dt ice, ■would be suflicieiit for Jicativij and boiling three 
qu.(.tco ut a found ot watcr,ai the temperature of ice. 

Before 
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cpmparing the reauH of this experrment with that 
an experiment made with the same substance by M. 
Lavois.ier, I shall give an account of two other expcripients 
made by myself with wax, and my rasekrs will no doubt 
be struck with the uniformity of -their results. It is ia 
fact so remarkable, that T should scarcely dare to publtsb 
them, if I had not proofs that all my experiments fWere 
really maraud registered before commencing any calcola- 
iiog||u)n dipir results, and if I was not jpertain that those who 
prerer adopting my method, by using the same apparatus, 
will have the same r«.sults, if they repeat my cxpgnmeu^s. 

As the method of proceeding in making these experi¬ 
ments ought to be now vMtll known, t- can without incon¬ 
venience suppress-' the details, and give only the results of 
* the experiments. 

I shall hegim with three experiments made with bees 
wax; and in order to render them easy to be compared, I 
shall present them together in a tabic. 


Experiments made with Bees Waxs3 
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If we take the mean term between the results of these 
three experiments, we shall mid that the quantity of heat 
developed in the combustion of w'ax is such, that a pound 
of this siihstaiice i^'sufBcient to heat and boil 94*682 
pounds of water at the freezing point: consequently one 
pound of wax ought to be sufficient, when burnt, to melt 
126’24‘2 pounds of ice. ^ 

In the experiments of M. Lavoisier, the heat dey^oped 
in the combustion of a pound of bees w-ax was sufficient to 
melt 133*166 pounds of ice. 

The difference between the results of our experiments 
made with this substance is not very great; and if ihose olf 
M. Lavoisier were made at a time when the temperature 

T3 , of 
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Besearc^s upon the 


of the tur WI9 a few de^ei higher than that 

(a cirtoimtaiiee^^th whieh J 

^tiABiity <»faJia^^,||kh^nsitt8Ehaaeie»^^ the criori- 

metef with employed to he^iip the combus¬ 

tion^ is so great, that it wouid be sufficiei»r5)|(>,account for 
tha'idtiibTence; hut the very great difference which exists 
bettreepf^tfee res.uits of our ocperiraents made with oil of 
olive8*/proves that one or oil& of our procCases^ust have 
been faulty. f ^ ^ 


§ il. Heat developed in the Combustion of Olive Oil. 

lElic^mean result of several experinients made with oil of 
trliaea gave me as iht measure of the q^nlity of heat de- 
ve^ope^ili the combustion of one pountTOf ^bis substance, 
90*439 p||pnds of water heated 160^ of Fahrenheit, or 120 
pounds dissolved icc, omitting fraclionsg 

ltt»thc experiments of M. Lavoisier there were upwards 
of 148 psrunds of icc dissolved by the heat which appeared 
to result front the combustion of one pound of this oil. It is 
true th|t iHft'excelli^jgjt experimenter has himself regarded 
this result as too great, and he adds with becoming mo- 
dedtyl “ \V^ shall probably be obliged to make considerable 
correctidIhB in most of the results which 1 have given; but 
T di I not Gosider this a good reason for delaying to assist 
those who may purpose to cngdle in similar inquiries.'** 


§ III. Heat developed^ the Comhustion oj purified Oil,tf 
Colsa, such as that iMkh is sold in Paris for Lamp Oil. 

As it appears very probable that all the fat oils w hich are 
perfectly pure, are composed of the same elements, I was 
anxious to know if oil oi^oisa, purifled with sulphuric acid, 
would not give out more htat iti '\0 combustion than oil of 
olivet when burnt in its natural state. The results of three 
experiments made with purged oil of culsa, convinced me 
that in fact this oil gives more heat in its combustion than 
olive oil: the difference^ even considerable, and more than 
1 had suspected. ^ 

With the combustion of one pound of refined oil of 

colsa. . 93 073 pounds of water heated 180°, 

one pound of olive oil 90*439 ditld^ ■ ditto. 

Chemists are bqfkt qualified to inform us if the quantity, 
of incombustible matter separated from the oil of culsa, in 
defining it, be suffciem to account for this difference. 

,, Qiifbomparing thc^esults of the experiments made* with 
%ee|i wtsrjvifb.thosoof pi#ified oil, it seems that, ihe weight 
being>e(||ubl, these tw* substances furnish iu their conibus- 




tn ComlmstiSit ^ tSmdmaihn fkpwirt, 

tic« nearly e^taal ijuantttks oflteat; and aai^t ou^lUi be 
case, in fact, accaidmg>^ttu?H:]uaiHitksaf f^mbiJiatible 


matter which tfaeae subatftnc^cahtam^ thil itanlt b made 
in order to giWi^nfidenctt to thl^ nieihadfflf'^eaa^ tltP 
heat which; widowed in combuition. " , 

With ihe cbinbuslion of ttnc pound of bees warj^l^^ 
pounds* of water were hcaicj 100’, and with one '^und of 
refined 01 ^ 93*073 pounds of^atcr were heated 180^. - 
jgAs ihiUPobject winch 1 Itad chieflsitin view in these^x* 
p^ineius was to determine the quantities j)f heat which are 
dcyehiped in the combustion of pure hvclro'^en a;id cafibon j 
in order to render thisf new method useful in chcuiical ana¬ 
lyses, f'att.iched myself particularly to ii’Hammable Sub¬ 
stances whicli^ha# been analysed with the Greatt4fci,care, 

§ IV. Bsfmtife of the Quantities of Ural denefi^edin the 
, Coml’ii^uin of Hydrogen- Gas ami Carbon. 

Several attempts have been made to determine these in¬ 
teresting questions by direct expenments, by burning pttre 
hydtoiren, or hydrogen gas, atid pur^charcotdi^ but the re¬ 
sults of these inquiries have been so"variable that* we can¬ 
not rely upon them. 

According to Crawford, the heat developed in Ihe com¬ 
bustion of one pound of hjdrogen gas is sufficient to raise 
the temperature of 410 pounds of water to 180” F. hut tb*^ 
estimate of M. Lavoisier is much lower: according to him, 
this heat could raise only ^-2 1 *69 po(||ds of water to this heat. 

In return, M. Lavoisier eslima|^eS the quantity of heal 
developed in the comlnisiiou of charcoal niucb higher than 
Mr. Crawford. 1 have a great many reasons for thinking 
that both estimate too highly ; al|j^ if this opinion be con¬ 
firmed, we s«hall be obli|cd to estimate the heat developed 
in the combustion of nydrogen even a little high^ than 
Mr. Crawford, in order to account for that which was ma¬ 
nifested in my experiments. ^ 

According to the rcsnlis of several experiments made five 
years ago, it jppcarqj|to nle that the heat developed in the 
combustion ot one pound of charcoal, dried as well as possi¬ 
ble before being weighed, by making it red hot in ^^'^crucible, 
was not til to raise moie than f)Q or 54 pounds of water 
from the'Ircezinc to the boiling point,| , « 

According to Crawford, this heat ought to be sufficient 
to boil 57*606 pounds, and -accoriling to M. JLavoisier 
72*475 p6unds. ‘ 5 , ’ 

We shaU see how these estiitlalcs agree the^u^ 
of my exp(*rirmcnis. > * ” 

T4 a* 



Asi .ihe expepmeirts made wUI<. W'e g’ven^f|pry 
uniform reiiulis, and as the-imaty^is of this snbstancet' 
been effected wiihigiic^t care*I shallsbuw haw the quantities 
of hydrogen ajUd'ca^on which ajo found in this sub^'taiice 
agree with the'quantity of heat w*hieh it .furnished me in 
comhuiMton. 

According to the analysis or Gay-Lussac and Thcnard, 
one pound of this substance (^hj:ain» 

Carbon.,^.O’i^lTP 

Free hi) drogtn .. o- i 1 ;j I 

If we at1o))t the ralouTaiion of Mr. Crawford both as tO 
the heat fni nished by the'hyuiogeu, nud that furnished by 
the carbon, we ^hail iuve : 

For- dte fieat wliieh ought to be fuiufshed hv 
0’8l79 tmund of charroaL at the iate of 57‘00<i 
pounds of water at the frce;^ing point made to boil, 

t •* « II iV ^ ^ m. m 


per potrnd of charcoal luirnt.;. 47'Ild 

For the heat wtpeh ouahi to I'e furuislicd in the 
combuiiiion of 0*11pi pound of bydrogen, at tlte 
rare of 410 pounds of water boiled, pci pounil of 
hydrogen burnt.... 1^. . 4 S’8.? I 


. Total heat wbicb ooyin to be furnished by the 
quautiiies of couibiisiiblc niHtters (carbon and 
hydrogen) which arc found in one pound of bees 

wax. 95’947 

Quantity of heat furni^bed bv one pound of 
bees «iix in its comf uluon, accurdinc. to niv ex- 
pcrinitms. 91*682 


If we adopt the c.il.- 111 . 11 , (,n< of M. l.avoi*ii r, for the fseat 
fnrnisheu i)V the catoon and h_\drogin lu their eoiubusiion, 
\vc shall Isave : 

For the heat whi-li ou- ht to be furni-b' cl bv 
0’8l 79 pound v.f eli.iieoal at il.i rate (,1 7t:*o7o 

pOiMuls of water be.attd 1 s.()*--*j.er })o'im1. AO'O.IQ 

For that which ouyiitio. e fuim.-iKd by o ; Ijii 
pound of liydn,.<zcn ;ii liie r.ite of jviiinds 

water ISO" per j'-ound. 26* 103 

Total beat wbieh on: In tube fin-nislud bv tlie 
combuslifilc matter m one j outjd of fivis wax . . . S5*462 

From,the re-ullh ot tiic-so calenlaiion-, it will lie seen 
that those of Mr. 4.h aw toid aejee much better with my ex¬ 
periment than those of M. Lavoisier. 

^ Ltq us now see liow' the results of the experiments made 
with the 4'at oils a^ree wuh the estimates oi Messrs. jLa- 
yoisier and Crawford. Ac- 


^ jiound. 


1* 
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J^f^rdiug t©*the analysis of Messrs; Oay«Ltiissac and 
Ip^pid^ one pound ol oil of olives^ought to contain: 

Of carbon.. 4 .«... 0*7721 pound. 

bytkogen at liberty :. 0-1*^8 pound. 
According to the calcuiatiun of M. Lavoisier^ 

’ ' ^ I’.iundsti^rWjifint 

“ Iicated )So». 

For ibc 0*7721 pound carbon . 55'881 lbs* 

and for thf O'1 20 s pound hydrogen. 26*78 lbs. 

Toia!. 62-661 

And according l© the calciilalions-ef Mr. Cravtford, 

For the 0*7721 pound carbon . 41*478 H)S, 

and for the 0*1208. pound of hydrogen. 49^^528 lbs. 

——--r 

Total- - i) 1*006 lbs., 

According to tny experiments, t)ne pound of refined oil 
of coha has furnished a sufficiency of hc^uto raise 93*073 
pounds of water to ISO‘% and one pouna of oil of olivet 
sufficiently to heat 90*439 pounds of the same jtvalcr. 

It results from all these comparisoBSt, that the cstimalet 
of Mr. Crawford agree much better with the results of my 
experiments than those of M. Lavoisier. 

[To be ccwitinocd.J 


XLVIJ. vf/z ylcronnt relative to the Situathn of Hh Ma- 
jesty'.i late Ship Royal Grnrge^ flfczz/i at Spit head in the 
Year 1782; togither irilh the Value, and Akans of Taking 
her. Bij J. II icKS, of No, *22, Charlotte Strest, 

Rathlone Place. 

Xt has licen conjectured* by many, that tlie Royal George 
must be nearly covered with sand and mud, and that any 
attempt to raise her would be, fruit less; and also, that in 
the event i)f her being raised,’the hull and her stores must 
be so decayed and injured by the length of time slie has 
been sunk, that the produce would not pay for the trouble 
and expense; which has induced me, at the retjuest t>f 
many friends, to give an account of her siiuaiiou and value, 
with the expenses of raising her. 

After showing my plan, model, &c. to the Lords of the 
Aclmiraltv, I received an order on the 6lh of Autrust last* 
informing me their Lordship.s 'had caused directions to be 
given to Admiral Sir Richard Bickertou,13ari. at Porte^moutl^ 
to call toceihcr a Committee of the most scicniificCaptains 
who miglit be at that port, with the Commissioner, the 

Master’ 









l^aster Attenudant^ and Uie.Mastiff,.Puilder of the^^Jplack 
Yard, to inquiry into and report the piobaMI|| || ^[^ 
success attending iiiy plan, and ibr .me to proceed to 
mouth with my model, &cc. fo^ t|te consideration td' the 
Committee, and to take soundings upon her, &c. which 
was accordingly done by me and two of His MajcsiyNs pilots 
(Mr. J. Paddon and Mr. R.^Jartfield), with poles, leads, 
and lines, in September last. The result proved that no 
deviation had taken ))lace since 1 took soundings first (which 
was two years after she went down). The report from the 
Committee to their liOrd&hips prt>vt*d so favourable and 
satisfactory, that they #fcre pleased to ohlain an Order in 
Council, that my proposal should be acceded to; namely, 
that 1 should be allowed to raise the Royal George at my 
own expense, and receive as my reward, should f succeed, 
the ship with «yi her stores, guns, and other articles con¬ 
tained in lier. 

The Royal Gq^rge lies in the middle of the best anchor- 
Sge at Spithead, m thirteen Kaihorns at low water, and on a 
bed of stiff blue clay, in which she has not sunk seven feet, 
the bed of (he sea ^se along side and for a considerable 
distance about her a perfect level, no sand, nor any other 
obstruction further than the natural sediment of water, of 
which there can be but little, as the pilots and myself could 
distinctly heai^the pules and leads strike the decks. 

Rtferenres to the Plate. (Plate VITI.) 

The Royal George, showing the position she now lies in. 

B, Shows a frame-work and stage, to be put down un 
the bed of the sea, close to each side, and un the deck of 
the sunk ship, fore and aft, which means the diving 
machine, bell, and the purchases, can bijJowered to any 
part with exactness and nicety, which could not be accom¬ 
plished in any other way. 

C. Represents a temporary house for the men, which will 
save much time and the expense of a vessel. 

Dd. Trusses, of which there are to be fourteen, supported 
by the frame-work, with the upper blocks, till the whole are 
ready for the lifting ships. 

Be, The upper block, with a reaving fall. 

F, The clasp purchases in the lower deck port-boles, 
forming two treble blocks each, with seven-inch rope, which 
•will lit? upwards /)f 5000 tons. 

G, Front view of the clasp purchase matle of cast iron, 
three feet three inches by two feet eight inches.. 

H, Side view' of ditto. 


/. A 



f>f Bis BMp Msyal Gkirge. 

I. hook ^^vith a ttrew and hottied liul) to be 

when the clasp ^rchato is in the port-hole by a 
Ihanln the diving machine, which prevents the possibility 
of its falling out/ « 

K. Lifting ships. 

L. Low water line. 

M. Bed of the sea. 

N. Gunwale of the lifting ship. 

luStimale of the Value of the Ship^ Sloresy and of the 
Expense pf her: taken^om good ^utkorit^» 

Estimate of Vullie. * ‘ - 

Nt». =£. - «. d 

Guns, iron, 32 pounders.. 28 

13 . 10 .. 300/ 

18to at.^‘l 0 O per cwt. 1,940 0 0 

Brass, 341 dolphins and / 38.. 14^ 7 
lej cha^t•d \ 19 .. 5^3 
;(^l 073 at.;^'lO 0 0 per cwt. 30,730 0 O 

Round shot 33 ...ifiso'J*?^ 

34.lyfio V ;^1S30 

13 .3090J 

at 13^. Gd. per cwt.... 76S 15 O 

Tons. 

Iron ballast.S00at;^5 0 0 per ton 1000 0 0 

Coals. 50 at 3 5 .0- 113 10 0 

Cables and cordage * Oo at 70 0 0-4,300 0 0 

Sails. 500 0 0 

Copper, &c. on her bottnni, coit S,050l.; \ ^ ^ ^ 

worth above three-foi||||lhs as old copper / ' ^ 

Beef, n tons; pork, 13 tons; butter, 2 tons; 
pease, 13 tons; flower, 8} tons; powder, 

11 totpj; spirits, wine, vinegar, and water. 

The casks that con tain the above, copper hoops, 1 

&c. ^ 

Cash, and other valuables... 5,000 0 O 

Hull, 2,046 tons burthen, worth 80,000/. ^ ^ 


when lost, one quarter is 


,000 0 0 


^’56,188 5 0 


* 1 have good authority for putting this value on* he cables and cordage 
(which is upwards of 201. per ton lower than tlie present price), as instances 
hfe known of gables being under water Afty \oais Vitliout injury. 


Estimate 

















300 



Jln SiluatUtn 

.Bsi ’mate «f Expires, * 

Cast iron quefen |Ypsts, for trusses. J'j.jS’Q 

• Sfabcs for sournling poltes.s . .. 14 

Clasp purc hases, with theal’es and pins 8D6 0 
Diving machines, bell, ballast, and frames.,,. 55d 0 

Two cast iron winches (shifiidg power).l 60 0 

Twenty-tour beds.235.... ,*^30 0 0 

Divers* dresses. 5 17 

FireKearth ... t. 25 0 

Stove. T . 5 0 

Camp forge (complete) . 23 0 

Toolsj &C.V.#.. 60 0 

--- ISO 17 0 

Two boats to attend the work. lo O 0 

Wages and viciualling 24 men, eight weeks.. 563 12 0 
Workmanship on timber for 1 
trusses, poles, mid frame .. J 
^ Iron for ditto 


0 

0 

0 

0 

0 


.^.'283 10 O 
332 0 0 


Extra sawing, hailing limber, 1 ^ 

coals, lights, 5cc. . I . j 


823 


Sparc cash for incidental expenses. 600 

Security to Governmait (or bondsmen to iho 
amount) . 




3 

0 


0 

0 


000 0 o 


Value, 


laOSS. 


19,000 O O 

Iron for ditto . 606 00 ^- 70 0 0 

Spars for sounding, 2 , 00 * 3 00 

poles. f ^ 

Cordage, 673 cwt 1 ,^2 q (j , 2 O 

at 97/. per ton j ■ . * 

Boat hire.all 10 0 0 

Wages and victualling.ail 565 12 0 

Workmanship on timber, iron, \ ,, 

&C.&C. J ® ” 

Cla&p purchases, .ibtait.210 0 0 

-2,490 is 0 

1* ii 

0^’ x\nv person wishing to become a subscriber, and con¬ 
ceiving 3^50,000 iii.‘()vc the value of the ship an?l all that is 
in her, 1 will agred lu forfeit half my share, in the propor- 
, tion to the number of shares they may suhscribe, if they 
will in like forleit all their advantage in fltcir shares 

above ,r50;0<o. 


J. Hicks. 





















Mr. foiliikwiiig Proposals ftrr raisfing 

by thotifiand tM>unds, 'in' mm hundred 

aBif«Wone buijdred pounds each: to be applied to the 
purpose of raising Tlis Majesty's ship Royal Gkofge, sunk 
atSpithead; ‘which, upon the reprcseniatlon and recom¬ 
mendation of the Lords of the Admiralty, His fk>yal Higb^ 
ness the Prince Regent has been graciously pleased, in the 
name and on the behalf of His Majesty, and by and with 
the advke of His Majesty’s most horiourablc Ikivy Council, 
to give to Mr. James Hicks (late Secretary to thife Hon. Sir 
Henry Edwin Stanhope, Bart. Adniiral of the Blue), the 
hull, furniture, nJ^al, victualling ordnance |toreS Qf 
the said ship (which is copper boitorned), estimated at up- 
v/ards of Fifty Thousand Pounds! 

The plan has been seen and approved by most of the su¬ 
perior mechanics in the kingdom. • 

It is proposed in the event of the ship being raised, (of 
which there is not the least doubt,) that thellihscrihers shall 
he repaid iheir subscription money out of the first property 
recovered: and half the remaining sun^be equally di¬ 
vided among the subscribers, immediately after the sale of 
the ship, furniture, naval, victualling, ordnance store.s, and 
the materials, in pruporlion to the number of shares sub¬ 
scribed. 

The Lords of the Admiralty have kindly consented to 
furnish Mr. Hicks with ail the limber, iron, ropes,'blocks, 
mooring anchors, cables, bridles, buoys, &c. equal in value 
to yTl8,000, together with the lifting ships and as many 
men and officers as will be requisite ; and for which their 
Lordships only require j^fiOOO to be deposited in their 
liands, to cover any loss thi^ may arise by conversion, wear 
and tear, fee.; (which, upon a fair calculation, cannot ex* 
ceed one-fourth r)f the whole amount of the subscription ;) 
of which sum Government require onlv ,^1000 to be de¬ 
posited updin Mr. Hicks’s commencing his operation. 

The Lords of the Admiralty have agreed to take back all 
the stores, which may be issued to Mr. Hicks, at a fair 
valuation after they shall bt: dune with. 

Conditions, 

• 

The subscribers to pay the deposits on their re.specltve 
shares into iHi bands ol Messrs. Smith, Payne, and ^ith, 
and Messrs. Hammerslcy, bankers, as follows: 

At the time of subscribing, or^ „ 0 I®” 

when tb« subscription is fulli ^ X share. 

On the 24th May. 10 o' o 


On 




I 


mt . . ' 

On the ^0 0||.. 

','" Oil'the ■ I c* • ^'#4i>*.*'*'it'jj'‘‘.’\ 1'4 0 

. But it k pfciufmed ihaNhe w^h^of the subscn^lllilRyil 
net be catfed ii(>r, and a cemmit||;ee wtH I)e formed fr<Mn 
among the {.uhttcrihersy to see the due ^pplicaiteti of the 
ntbn«y. * * 

N. B. Half shares will be admitted. 

Particulars of an estin»ate of expenses, together/nith a 
ropy of ihe Qrder in Council, may be seen at each of the 
said bankfirs; also at Mr. Hickses, «22, Charlotte Street, 
Fitzroy Square, where the model and plans may be in¬ 
spected, from elev^ till live every da^ except Saturdays 
and Sunllays. " 


^ 3^LVIII. Proceedings of Learned Societies^ 

ROYAL SOCIETY. 

rp ^ 

April 1. X HE Right Rev. Dr. Goodenough, Lord Bishop 
of Carlisle, in the <^air. Sir Everard Home communicated 
some additions ana corrections to his paper on the Narval. 
Since writing the hrst part of it, he has had an opportunity 
of examining the heads of both male and female narvals; 
he found in the male a insk of four ftel long, aud what he 
tails a milk tooth imbedded in the substance of the skull 
about nine inches long ; and in a young female, two milk 
teeth eight inches long likewise imbedded in the skull: 
hence he concludes that the latter has two tusks of an 
•equal length, and that the former has a tusk and a milk 
4«oth. The tusks of the narval are hollow towards the 
point, and sohd where they arc united by a process to the 
skull. 

Dr. C. Wells communicated an account of Harriot Trest, 
-a woman who has her left shonldcr, arm and hantfas black 
«e the blackest African, while all the rest of her%kin is vtrv 
white. She is a native of Sussex; and the account she 
gives is, that her mother set her toot on a lobster »hiring 
her pregnancy. Dr. W. describes the appearance of her 
skin, her blue eyes, and general comeliness, with much m»- 
nutcucss, as she was a patient in the hospital to which he 
is physician. He hence infers that blackness of skin is no 
proof of difitTcnce ot species, and alleges thlt the suu tjocs 
not blacken bin rather w'hilens the skin. 

April 6. Lord Morion in the chair. Conclusion of 
Dr. Wells’s pape*r. The doctor indulged a variety of specu- 
iatiuns; supposed with Vuluey, that the Egyptians were 

negroes; 





smi 

negroes;thufyiie of deUizatioa contf^l^tes 
to |>eo{}le biac ^,4 ift 4 T«f<etreU to <rartoiit SoutMt^sea 

tsiadil^and otiiert^ to «aiictio» this singular fancy. TN 
length of these conjectjuifes prevented the reading of a vai.ti« 
able paper by Professor Beraelius and Dr. Marcet, which' 
was in consequence postponecj^^till the next meeting of the 
Society after the holidays, on the 29 th of ApriJ. „ 

GEOLOGICAL SOCIETY. ^ 

April 1813. W. II. Pcpys, Esq. Treasurer, in the 
chair. , 

The reading of* a memoir by Mf. ^ohn FareVi Sen. on 
the Ashover denudation in the cbunty of Derby, was he- 
gttUii The first part of this paper consists of minute local 
observations, incapable of abridgement, relative to the in¬ 
osculation ridges, the basset ridges, the partial incurvation 
of the beds, and the ascertained or supposed faults. 

April 23d. The President in the chairJIi: 

Thomas Gregory, Esq. of Bayswatcr—Tliomas Botfiefd^ 
Esq. of Hopton Court near Bewdley—were severally electetl 
members of the Society. 

A notice by the Rev. J. .T. Conybeare, M. G. S. relative 
to the slate of Tintagel in Coriu\ail, was read, and thanks 
were voted for the same. ' 

The slate quarries of Tintagel are situated close to the 
sea, about six miles N. W. of Canielford : they are worked 
on a large scale, and arc cckbrated for the excellent quality 
of the roofing slate which ihev afford. No dykes of granite 
or of porphvry have been observed in this rock ; but thete 
are veins which afford quartz, roek-ciystal of great trans¬ 
parency and beautv, calcareous spar, chlorite, and in some 
instances adularia. 'Die slate of I'lntagcl appears to bear 
a near resemblance to that of Sno'vdon, and like it 
occasionally presents the impressions of bivalve shells. 

The reading of Mr. Farcy’s paper on the Ashover denu¬ 
dation was concluded, and thanks weit voted for ihe same. 

This portion of Mf. Farey’.s paper roniaiii’* a detailed ac¬ 
count of the several strata represented in the maps and sec¬ 
tions, beginning from the lowest of those that arc known. 

Tlvje fundamental rock of Dcrbvshire is ilie fourth lime¬ 
stone. It is supposed to lie at the depth of about 350 yards 
below the Icifcl of the river Amber in Ashover valley. It 
rises towards the surface under Matlock vafloy, and actually 
bassets in Griff-dalc. The thickness of this bed is un¬ 
known ; but as the deep vale of the Dove is entirely exca¬ 
vated in it, without discovering the bottom of the*bed, its 

thickness 
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tbickness canftiit lie less t1iaiii#50 j^]^ 400^yarda;^t k ge- 
limlly a piire 'catihtfcous freestiM^^* «• whitish 
lotir, disposed regularly in very' tjufhejVius strata.’^*%#eaft 
c^sist either of very while marble; t<r of aggregations of 
knialV rhombic crysiais: towards the top it is very compadt 
and porcellanoiii. few of beds arc wiihout organic 
remains; in some aie found ^ukiH anoiniae, iu others en- 
trochi, or tiirbinau*d shells, coroua aiuuionft, nait|ili) and 
branching coaalloids. This rock is snperficially 'cricked, 
so os to present a columnar appraranee. Beneath it is 
imich rent, and abounds iu sluik-.^ holes and large caverns 
with waicr-swallows.^ Some of the fissures connectserl with 
the surface are liiled wnh cl.iv sand and quartz pebbles. 
The veins are filled piincipaliy wiili caleareons spar, l^vy 
spar, and 6uorspar: they also contain in their upper part 
galena, calamine, manganese, red iron ore, wliite china 
clav, and steatite. 

Upon the fourth limestone lies the third loadstone. The 
most eastern basset of this rock is at Botisal) upper town. 
Its thickness in dstferent parts is very various, from four 
feet to eighty yards. Its usual appearance is that of a 
cavernous stony mass, of a dirty purplish brown hue. 
Ott’Cn it is of a dark blue colour with shining specks, as 
hard and sonorous as cast iron, also of a light green or 
blueish gray colour, and rarely it appears as a gritty yellow¬ 
ish stone calk'd Diiestone. Its siructure when recent if 
amvgdaloidal, the cavities being filled with green or white 
globules of calcareous spar. The veins in the limestone 
wove and beluw this stiaium have rarely if ever broken 
through it; but rents proceed from these into the top and 
bottom of the loadstone, in which galena and the usual 
veinstones arc somciinics found. 

Third limestorio,—The most eastern basset of this rock 
in the line of scfiiim is on the western slope of Masson 
Tor. Its average tifiekncss near Matlock is about 80 yards. 
Its colour varies trum gray to brownish black. It includes 
stn'cra! beds of limestone, with layers of dark gray nodular 
chert. Its orj^anic remains arc numerous, and it aboiinda 
in mineral ve.ns ih.it aflbrd gu'leua, calamine, and blende, 
cnib<cddc(I in caleateous spar and heavy spar. 

Sectmvl loadstone.—The most eastern basset of this rock 
is in the bid of the Derwent. Its average ihio'kness is 
greater tbk'i ih-n of the third toadsmne, audit does not ap¬ 
pear liable to such va'-iaiious of thickness as that rock. In 
external characters it does not greatly difTer from it, except 
tiirit it cf)nuins narrow vein.s uJ librous calcareous »,par. 

Second 
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v%r^, I|f tpokiur 19 i^awUh or Mueish gray^ Se«w 
beds i^re mi^ResianJinattstosH;. lu principai organic 
ie«^mhi4o it contaioB metallic veins of galena, calambi^ 
9ad« at it is said, of copper. ^ \ 

Fiip^ipadstpoe.—^Tbe first regular basset of this rocl^l,p4 
pears lo oe-in Matlock high Tor. Its averse ttuckoess $ft 
sboitt as yards. Its ^neral characters diw little fro^ 
^o«B of the third loadstone, except* that it seems dispos«^ 
ui meSNt regular beds, or strata. * /; 

(Fqqit iiraestoneu—The average thi^lkness of this rock ii 
usual colour is lightish gray: near the top 
Urlw^scs beds of swinestone interlaid with dark nr stripy 
c^rt. The organic remains of this rock am anoau^^ 
entrochi, nautili, and other shells, together with many 
ndkiids. It abounds in caverns and watq;«gwaUows, and 
in numerous metallic rake veins, or long vertical repta^r 
Massive fluoc {blue John) and elastic bitumen occur in tbit 
rock. * , 


The great or limestone shale.—^The average thickness of 
this rock is about 150 yards: its general character is that. 
of a black or dark brown shale, inclosing beds of a soft 
yellowish sandstone, and of a dark blue limestone $ also 
thin beds of clay, ironstone and septaria. Its organic re¬ 
mains are not numerous, consisting chieBy of anomifBy 
mysBy helices, and a few vegetable impressions. 

First or millstone grit.—The average thickness of tip 
rock isabout 140 yards, it is generally a white or'^eliow- 
isb coarse-grained freestone in thick beds : but at the upper 
part of the rock is a considerable thickness of soft mica* 
C^ous thin beds. ' Its organic remains are large reeds and 
and occasionally coralioids of a born-like appearance. 

VpalJorntation.'-'-Thiis lies on the millstone grit, and 
oopsists of eighteen bedcsof grit and of shale; the aggre* 
gate dpekness of whidi is 700 yards, and presents the usual 
cbaracters of the independent coal formation. 


PHI):.0»0PHICAL SOCIETV OF LONDON, 

In course of last month the president, Dr. LettsOmy 
delivered a lecture on Intemperate Drinking. 

Dr. Lettsom commenced by observing, that one of the 
earliest objects of discovery, nearly coeval with the first 
hlstory^of man, and the knowledge of it, preserved to the 
present time, is that of into.xication, or the improper use 
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^I 0 fii, ^evkienceji ^ Tubal Ckiny tm ^eeturer aaid; thm^l* 
motallorgy had beeti brotight to a oonstderahte 4a- 
gaae •I'^cfeoiion before the deluge^ it might he fnetuhted 
the alienee of the sacred historian, that fermentmtioh^ 
asrVssentiai to tfa« {production of inebriatti^ had 

tiot been disc^ered. Noah, who planted the vin^ in the 
'velley of Mount Ararat, (Baris or Luban, descrihed 
Tourtieforty who visited it, as the finest valley in f^raia,) 
appears to have been ignorant of the effects of the 
wented juice of the grape, till he had experienced iti^ Ih- 
^rta^ig infiuence. The memory of the great pat|||^eh 
%aa preserved by various rites, till at length the knotlwfeo 
^’ihlhr origin, was lost, for which those rites had beett tl;^ 
ihkituted, probably hastened by the confusion of tOtigues, 
and emigration and dispersion which ensued, about fiOO 
years after the (»triarch had settled in the valley of Ararat. 
M these ceremonies they religiously preserved the number 
nine, constituting the eight persons saved in the ark, With 
the dm'e, the messenger of the cessation of the flood; These 
,ceremonies were conducted with secrecy and awful pomp, 
as early as 1400 years before the Christian aera, particularly 
at Eleusis; ceremonies strongly resembling those of free 
inasemry in all the lodges in Euro|>e. They were introduced 
into Europe as early as the Crusades in the lUh century^ 
and the same mystic numbers continued, as nme, or dire# 
liues three, the root of nine. 

^^11 the origin of drinking healths, the learned lecturer 
related the manner of that of Rowena, the daughter or niece 
of Hengiat, to Vortigern, king of the Britons.—” She came 
into the room where the king and his guests were silting. 
Making a low obedience to him, she said, < Be of good 
ke^th, lord king 1* Then having drunk, she presented (ho 
cup on her knees to the kin^, who replied, < f drink your 
health,' and drank also," ihis is said to be the origin 
the practice of drinking healths ; but the President Obsert^^ 
that it was certainly in use as early as the time of Homer, 
and from the account in Jamblichus, in the Eteusinlan or 
Masonic ceremonies also, accompanied with libations of 
wi«e (o the mystic number nine, Man, endowed with sen¬ 
tient organs to receive and convey impressions; with intel^ 
kctnal faculties to analyse and modify perception; with 
powers to evolve thought and constitute mind; and upon 
afp conferred the possession and government of the 
W<)xicl> eutefs into bis wide cbmain aiorc helpless and weak 
.4; than 


4e«iM litti 

li^ufteo^ej lai;^ b» 4^i0pu|«e i»f insttikct is .soeatfrin- 
«iu;4( tH»i fhe ev<»ii»tfOil reason is iinatured, 

9iBC ssi{>pliqj( Mrith lUile oare^ aiMi less reflection, and.n^efe 
grMi^ection <alone constitutes the summit oF 
ness., 3nt with man, impressions are as varied and nij^- 
Tous jtks,.the o^ects of creation, aud the operations nattid 
co^egtensive with nature, which subject him to feeltnj^nf 

S ue or pain, of gratifleation or dislike j‘-^his passiemfi 
4)ecame hasty and violent, or slow and tentperate; 
'hilsi the latter conduce to intellectual character anil 
4ig^ty« the iortner sink him to sensual and anim^ ddpra*' 

, human mind is an existing somethings that revt^ta 
it quiescence; this spring for exertion is often a soume 
intellectual improvement^ by exciting its energies, 
mind itself, as it were, creates mind aud action; bold and 


vehement iigures spring up, which wing the thoughts with 
jCre; an animated expression of sentiment, wdiich pervades 
the whole frame, as blood runs through the veins. Dpt if*, 
from want of stimulus, this ac lion of the mind is sus> 


pended, or weakened, some excitement is sought for, lo 
obviate the horrors of this suspension of the mental func¬ 
tions ; and no excitement is so generally grateful, as hqftora 
that have acquired more or less |K)teucy by the process of 
fermentation. 


After having shown that where a sucCcssion of varioos 
functions and amusements keeps the mind in cnntin|pl 
occupation, the desire for strong drink is regulated in.a 
great measure by the climate, and diminishes or increases 
according to the variation of the temperature, the lecturer 
proceeded to observe, that in Europe and other civilised 
regions fermented liquors are principally produced firtTm 
sugar, grape, or grain, aud the quantity of spirit made in 
this kingdom alone amounts to 60,ooo tons, which produce 
g revenue of four millions annually, and destruction to 
bealmj happiness, and murals. 

Itie accietion and nutrition of the body is priucipalljf 
produced by the solids taken into the stomach. To divide^ 
dilute, and assimilate these, fluids are requisite as nienstnia^ 
and the thinner and purer they arc, the better they are 
adapted to these purposes; and her.ee tlie lecturer concluded 
that water must appear the most prominent, agreeably to 
the poet of health*. Next to simple water, cyder, beer, and 
tboie fluids which contain the least alcohol^ may ranged | 
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«nd wtnes, nf course, are 
either in their fare or diluted sti^ ? lall these 
Hqnors^ however, contiin more oi^lfes* alcobo!, and iis^Ms 
proportion, are they more or less Safe or iojutious *. ' The 
Uarned doctor here prest-nicd a moral and 
tHitmiometer, or a scale the proirress »)t temperance tftd 
Intemperance produced hv diflererw hquors; sfind,'hayirig 
submitted some conji cturts respecting the action of spirits 
on the stomach productive of intoxication, proceedi«^jd ip the 
consideration of some of the unhappv cflects of iiflfliif^- 
rance ;—loss of tone of the stomach and its digestitre |)dl!vdirs 
--<-disorgani 2 Saiion of the functions which prepare,- 
late, and convey the animal juice? for the nourishmcft^lMfd 
heahh of the body—hard, scirrhous, enlarged and uliplated 
liver, jaundice, dropsy, See. &'c. 

* i’l'o be continued ] ' 

BDIKBURGH INSTITUTE. 

At a general meeting on Wednesday, the 14th of April, 
the following among other communications were received. ’ 

I. Account of a mw Gun4ock and Breech, invented by 
Mr, James Thomson, Gun-maker, rarliamenl Square, 
i^r.Thomson exhibited to the meeting a beautiful fowling- 
piece, with his improvement, which is applicable to fire¬ 
arms of all kinds, and consists of a circular pan, with a cf- 
Under closely fitted to the oiuside. This external cylinder 
serves to cut off' aby sujierfluous powder, by which means 
fhe pan can never be over-primed. It also keeps ft per¬ 
fectly water proof; and the powder being left quite loose, 
it never fails to explode. This improvement appears to be 
well w'orth the aUcuiion of Governnieni, as it ensures the 
action of cverv musket, however far troops may be required 
to march in the midst of dew or heavy rain. 

' IT. Description of a Galvardc Battery, on an improved 
Construction, invented by Mr. Jackson j communkuled ly 
James Millar, M.D. 

Those who have been engasred in Galvanic experime^s 
are well aw'arc. of the nicouvcuicnccs that arise from the 
loss of time, the great attention rv(jui?itc, ami tl'.e consadc^- 
able expense which incurn-d, even wlien they are con¬ 
ducted on no v.ery extended scale; and brdliaut and r.apid 
as the nro jress of Galvanism has been, it is perhaps owl^g 
to such circumsiances that the number of those who haye 

y _♦ By ent tfxperin eiits, Mr. Biiindt lii*i citinialcJ dlla-i fiuidsi at cer» 
tain degrees. Vide I’hil. Tran*, for lull.. 

been 
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The apparatus or which 1 am now to give a •bntl d«»* 
Bcriptipn U) n^.to be simple in iH c«hstructipj|| 

and so easy in its application^ that it may, in a great 
$^re« pbvi^e these incotiveiiicuoes. li is the inveution of 
Mti ^acknon, my assistant, who has long enipUned it lof 
the, pi|rpose oF applying Galvanisiio medically. The pail?# 
of which this battery is composed are cturefuTIy 
together so as to form one solid mass of metal, ana 
ar&^tjljer^ore united in every point of their surfaces. This 
]^i.|.ircumstance is generally supposed to add greatly to the 
SjtMjtetb of the battery, and perhaps it serves to increase the 
of the battery of Mr. Jackson's construction. The 
pairs, of plates Ums prepared are arranged horizontally an4 
altefp^ely with pieces of cloth moistened with the chemical- 
solution employed. A frame, which is also of very sim* 
pie construction, is all the apparatus necessary to complete 
the battery. This frame, whose length is to be accommo* 
dated to the number of plates employed, has two glass rods 
at the bottom, as an insulated support to the plates. At 
each end of the frame there is an upright pillar, through 
which passes a wire or small bar, which moves horizontairy, 
and is secured by a screw in the top of the pillar, when the 
bar presses on the plates, to keep them in a vertical poai* 
tfnd in close contact with the intervening moistened 
cloths. The conducting wires, are affiled to the poles of 
the battery in the usual way. 

The advantages of this battery over any other that has 
yet been contrived, will be suHicienily obvious to those 
who are much conversant with such pursuits; it seems, 
indeed, to unite the advantages of the simple construciion 
of the pile with the increased power obtained from, the 
trough, but is free from the unavoidable expense whicli 
attends the operation of the latter. 

, I,. Jhe first obvious advantage of a battery of this con¬ 

struction iS; thar it is more portable than any form of the 
Galvanic trough, whether the pairs of plates in the trough 
soldered together and cemented in it, or whether they W 
moveable, according to the principle of the couronm dt 
losses, 

S. Another obvious advantage of this Apparatus is, that 
the original expense is far inferior to that of those constructed 
in any other form. Ihe materials of which the plates are 
composed, and the labour of soldering each pair, i^nstituh^ 
almost its only expense. A frame of the simplest con* 

U 3 , structiil^ 
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adodfi ecmtrivailc^ a ti^nip6r#r}f fli^iWIaiay scarcely' mir b#* 
Watitirtg. ' 

3, ll is littnecessary to Tnentirtn to tftosc acquajnffe^Wifli 
Oalvantt apparatus, that it is of great importance to keep 
^e aprj^ce of the plates clean, so that the chemical solutfon 
litay act on the metallic matter to produce the effect. The 
apparatus before us possesses this advantage in, a highi dts* 
gree , because the plates, being in detached pairs, &m be 
easily cleaned, so as always to exhibit, at the ttnninetice* 
ment of every new operation, all their metallic brightness. 

4. But it is one of the peculiar advantages of this appa« 
rktus, that its operation is attended with scarcely aHfii 
pense. It has been one of the great objectbns to 
of the Calvanic battery, in the form of the trough, that the 
quantity of nitric acid, to bring a powerful apparatus into 
fttil action, renders the expense enormous; for it is found 
that the effects of the cheaper acids are too rapid and vio¬ 
lent : but in this apparatus the cheaper acids, as the mu* 
fiatic br sulphuric, can be conveniently employed, since the 
violence of its action is moderated hy the mode of its appli¬ 
cation, through the intervention of the pieces of cloth; and 
tet'the power of its action seems to be greater than bat- 
teril?s of a different construction having the same mtmbef 
of ptate# in the series, and the sanic extent of surface. 

The apparatus now described has been found to be ex* 
triiimely convenient fn the application of Galvanism to me¬ 
dical purposes. For these purposes, I believe, Mr. Jackson 
first thought of it, and has long and pretty exiensively em¬ 
ployed it in this way; and 40 pairs of two inches square 
form a battery of sufficient power for this purpose. 

But batteries of a greater number of series, and of greater 
ei^iienl^o'f surface, have been constructed by Mr. Jackson on 
Ifte same plan ; a battery, consisting of 100 pairs of plates 
of four inches square, was fitted up; and when the elothf 
were moistened with sulphuric acid diluted vriih water, 
the pow'cr of action of this battery seemed to be igBperior to 
that of the trough, conqwscd of an equal number and of 
ah equal surface of pairs of plates; I say seemed, for no 
comparative experiments have been yet instituted to asew- 
tain this point, on which 1 expected to have been able to lay 
some observations before the Institute at this meeting; but 
as the experiments are not yet completed, I must reserve 
'^etn to a future communication. Here, too, it may bh 
'iddedj tKat a battery constructed of 100 pairs of plates of 
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^Hion tmnf 4ihiie4 .tid^ 
{ihiirie. dctd, ^rcKmevv lo^^werfuf sak tmct is ft» be able ^ 
deflagrate 16 inches o^ pfattttt wire; an effect which hM 
nreljr been exhHiited bf the trough, e^en wiUi plates m 
larger sur£ace, and an equal number of pairs. It mav M 
just meatbned as one reason of the superior action of the 
Wtery of Jackson’s construction, that the cheiil^ial 
igenqeifiplojred in it, namely, the sulphuric acid^ coi^ 
irot he usra HI the trough, even when very largely dilutedn 
without [producing so violent an action as to injure ibe 
atmaratus, and to render its operation extremely incomantH 



mnected with the rabject of Galvanism, the brief 
It of an experiment which shows to what distmice 
the Galvanic fluid may be conveyed through water, vv'M, 
Hot, I trust, be deemed out of place. The experiment al^ 
luded to was first suggested by Mr. Jackson, and was made 
by him, some years s^o, in presence of several gentlenitia 
bdongtng to the University. For the purpose of having 
the fact fully verified, the same experiment was repeated 
yesterday, with his portable apparatus of pairs of twok 
inches. The battery was placed on a rock in the bed of the 
water of Leith, and a wire from one end was introduced 
into the river, a few feet from the apparatus: a wire at¬ 
tached to the other end of the battery, and extending 60 
yards in length, was carried along the dry bank : the end 
of this wire was taken in one hand moistened with water, 
and the other hand was dipped into the river; and although 
the circuit thus formed was equal to 120 yards, or 360 feet, 
yet the shock from so small an apparatus was quite per¬ 
ceptible. It was still more sensible when the hand was 
dipped in the river, and the tongue was applied to the wire. 
The decomposition of water proceeded rapidly; but the 
wind prevented a fair trial of the deflagration of metals, 
and some other experiments which were proposed. In a 
forintt experiment, Mr, Jackson found that metals were re¬ 
vived fro||| their solution in acids by the same apparatus, 
and whciAhe extent of the circuit was not much less. In 
the course of these experiiuents, I had an opportunity of 
witnessing the remarkable effects of the conducting prjWtr 
of bodies, which, indeed, 1 ought to notice, was observed; 
by Mr. Jackson at the time hemade the«first experimenU 
When the wire from one end of the battery was brought 
into contact with the tongue, at the distance of several 
yards from it, 1 pereeived a strong metallic taste,*or rathet 
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00 the joek, eb that ihfiif Gal vanic fiuid was conveyed tbrough 

fhe<r<|^k| a^ the moiat earth and atones on the bank. 

' 

' r ' ' , 

/" KIRWANIAN SOCIETY OP DUBLltt. 

‘ r ^ ‘ • ■"l ' 

. March lO. A paper On certain Combipations of the 
Oaymuriatic Acid, with Observations and {lapenpaents oa 
;^cir respective bleaching Powers,” was read Wittw, 
JEm . r 

The paper commenced with stating the methods of pr^ 
paring the oxymuriates of lime, potash, and magnesi^J^ 
the purposes of commerce: the formation of the 
mnriate of lime on the large scale, with analytical 
fnents on its composition, was particularly detailed; To 
ascertain the pre^ortions synthetically of the constituent 
principles of oxymnriate of lime, the oxymuria;tic gas was 
detached from its combination, and received ihrou^ a sa¬ 
turated solution of common salt: the analysis was calcu¬ 
lated from the weight gained by hydrate of lime during its 
.conversion idio the oxymuriatic salt, compared with its 
weight previous to that operation. Corroborating the cor¬ 
rectness of the analysis, two proportions of lime were uni- 
forfply found combined with one of oxymuriatic gas, in a 
solution of that effective bleaching agent. The application 
of Sir H. Davy’s views of the nature of chlorine and mu- 
jiatic acid, to Mr..Dalton’sMinalysis of oxymuriate of lime 
(described in Dr. Thomson’s Annals), harmonized the 
composition 4 pf Mr. Dalton’s oxymuriate with that stated 
in Mr. Winer’s experiment: and this circumstance was 
supposed to favour an'^npinion which the latter had ad¬ 
vanced namely, that the bleaching strength of the oxy- 
n)uriates was insepaaably connected with the presence of 
an jpxcess of base, and that the real bleaching oxymuriates 
hi solution resemble that class called sub-salts. The neu¬ 
tral oxymuriate of potash was found capable of bekig re¬ 
stored to its original maximum of strength, by addition 
of a slight excess of alkali. W 

Ail attempts to prepare the oxymuriate of magnesia in a 
dry form were stated as unsuccessful, and the liquid ob¬ 
tained in the direct way was found to be too expensive, and 
tedious in preparation, for general use. 

The decomposition of muriate and sulphate of magnesia 
in the mother liquor of salt works, the former by heat, and 
the latter by charcoal, was suggested as an oeconomical 
■ 1 , process 
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f Mieesfi for oblalsm# tbe freparatlon of illO < 

4ry oxymuria^ rea<u)|i(/^fiN:tlcaole, ^ ^ 

The author then propoaod proceiisea for ootafoiogl U^^tiid 
oxymutia^s of ma^pesta and of coda. The nroeesc fo|> 
obtaining the former was recommended to tne caltco« 
printer, on the grounds of facility of preparation and, com¬ 
parative (economy: that for obtaining the latter waa pro¬ 
posed to the manufacturer’s notice, as promising utility In 
the tuta* the happy coincidence that occurs in 
preparation of oxymunatic gas} namely, the formation of 
wlpbate of soda m large quantities, a substance essential 
proposed process. 

te experiments were then detailed concerning the re- 
re energies of the oxymuriates in discharging vege- 
rcolooring matter; and also on their action upon the 
texture of linen fabric, the cohesion of which, by using 
concentrated solutions of each, was found completely 4^ 
^.troyed, while no apparent injury was observed to result 
from the action of the diluted liquid of the bleacher, al- 
though the cloth was boiled therein for some hours. Con¬ 
cerning the muriate of lime, it was found*thal in no de¬ 
gree ol strength was it injurious. 

The paper concluded with a detailed account of the com¬ 
parative expense of the oxymuriates enumerated, and with 
some observations on the objections urged against the oxy- 
muriate of lime. 

April 21. The Secretary road a paper entitled “Facts 
and Experiments relating to Fiorin Grass,” by the Right 
Hon. G. Knox, President of the Society, 

The intention of the author had been to present a minute 
detail of bis attempts to analyse that interesting vegetable; 
but on account of the exaggerated reports that began to 
circulate concerning his inquiries, It became a matter of 
necessity to state the facts as far as he had ascertained 
them *. ^ 

The author first adverted to the uncertainty which attends 
drying the grass: it was observed that at the temperature of 
212° or Ihwer, the formation of an empyreumatic oil was 
evident; while at a still lower temperature it was apparent 


* This necessity was further increased by an unfortunate accident which 
ocenrred to the author durin|; his experiiqeBts, the consequence of which was 
that he was compelled to relinquish the investintioo. The period when he 
might be enabled to resume it being uncertain, he preferred communicaiing 
the present statement, although much more imperfect than wha^h^ at 
intended; beside that the general analysis became less necessary, as it it re¬ 
ported that such will shortly appear m Sit H. Davy’s Agricultural Lectures 
now in the press. 

• that 
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that the whole oi the water coolt not be removed. The 
author then stated o^ectiOni which arise when certain 
other methods are employed, the consideration of virhich 
Occastoned in him a distrust of his estimate of the vegetable 
foiuble matter. 

The general method employed was to dry a certain qnan« 
thy of the grass, to digest it in water, and dry the residuum 
in the same temperature as at first: the weight lost in these 
processes showed the quantity dissolved, and t^ quantity 

f eneratly agreed pretty exactly with the solid extract obtained 
y evaporating the filtered water. In this manner, with fant 
little variation, 25 per cent, of extract, that is, of 
nutritious matter, was obtained. 

It was then stated that the author after manv atflPf 
was not enabled to obtain sugar in the insulated form; but 
that by a complicated process he separated what is most pro¬ 
bably saccharine matter of a peculiar nature, amounting to 
10 per cent.: this result was corroborated by the action of 
cfcnhoi on the extract. 


But whethe%the saccharine matter exist in the grass aa 
eugar or as a peculiar substance, it is certain that alcohol is 
producible from it in no very inconsiderable quantity. It was 
staled that different persons who conducted the process for 
the author produced different quantities. On one trial made 
with more accuracy than the rest, and under the author’s 
immediate inspection, twenty-six ounces and a half of spirit 
(S.<j. 930) were obtained from 27-i- avoirdupois pounds of 
the grass, which did not amount to one half of what was 
produced when large but proportionate quantities had been 
employed, and in the hands of experienced distillers. 

The formation of 26-^ ounces of spirit certainly does not 
at first sight seem to cpuntenance the quantity of saccharine 
matter as above stated.' Had there been 10percent, present, 
the whole quantity in 275 - pounds must be 19,200 grains: 
these, according to Thenard’s experiments, would produce 
9,8a6 grains of alcohol (S. G. 791), whereas but 4,580 were- 
really obtained. The latter quantity w^ould indicate the exist¬ 
ence of no more than 4^ (nearly) per cent, of saccharine 
matter. But this offers no sufficient objection; it rathef 
offers a presumption in favour of the aboveuientioned sug¬ 
gestion, namely, ^that the sugar does not exist in an insu¬ 
lated form, but in%uch a combinatioo perhaps as to emifU* 
tute a peculiar proximate principle. 


IMPEBIAA 



lirmXAt IKSTITUTB OF FBAKCE FOR THE rSAil XB|2^ 
DRAW!# UP BY M. CUVIRB* ’< 

Minerahgy and Ga^gtf, 

The fbssll remains of organi^ bodies continue iooccupf- 
ibe sttcotton of mturaiists. 

M. Trauile, of Abbeville, has presented to the Class live 
petrified bead of asmdl eeiacea, which seems to have be^ 
longed to tim whale genus, and which was dug up in the 
basin of Antwerp. C^unt Dejean has sent one similar, and 
frpm the same place, to the Museum of Natural History. 
Ti^gt were also found at the same time a great number of 
of animals of the same class, and several shells. 

m^raull^ also presented a portion of the lower jaw of a 
thinoceros, found in the sandpits of the valley of the Sommey 
in the environs of Abbeville. 

M. Daudebart de Ferussac, a young military officer who 
has visited most parts of Europe, has profited by his leisure 
to notice fossils; and as he has made a particular study of the 
shells found in fresh water, he ajs^lied himself particulady 
to that sort of soil in the environs of Paris, exposed fay 
Messrs. Brongniart andCuvier, which, as containing nothing 
but fresh-water shells, appeared to these naturalists not to owe 
its origin to the sea, like most other secondary formaiions^ 

M. de Ferussac has found similar strata, containing the 
same shells and composed of the same substances, in the 
south of France, in several provinces of Spain, in Germany, 
and even in Silesia; so that it seems to be no longer doubt* 
ful that it is formed everywhere. 

M. de Ferussac, in order to give, more precision to his 
observations, turned his attention (o the shells themselves, 
determined the species with much rijpour, and gave some 
good ob^rvaiions on the variations which they may undei^o, 
and several correct notions which may distinguish the 
genera. 

M. Cuvier has published in 4 volumes, 4to, with many 
plates, a collection of all his memoirs on the fossil hones 
Ut quadrupeds. He describes 78 species, 49 of which are 
tnidoubtedly unknown to naturalists, and of which sixteen 
or eighteen are still doubtful. 'J'he other bones found in* 
recent soils appear to belong to animals which arc known. 
In a preliminary discourse the author details the method 
which he pursued, and the results which he obtained. Hea* 
soning upon facts which he has discovered, it seems to hint 
that the earth has undergone several great and sudden revo* 
lutious. the last of which (not more than A or 6 thousand 

yem 
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years ago) has destroyed the countries then inhabited tb« 
spLcics now living, and presehtied as a habitation to 
remains of thesespecie^, cdiftineliis which hat) already been 
inhabited by other bebigs, whicii an interior revolution had 
swallowed up, and which r^ppcared iii their present state 
ai the time of this last revomtum. ... < 

[To be continued.] 


XLIX, Intelligeiice and Miscellaneous 

Ma . William Si^irks, formerly nautical m^ter the 
royal navy, assistant' to Mr. Sanderson, the mathei|M|pal 
examiner, &c. having reflected upon the little s^tis^lPoa 
usually gained by the common definitions of fhixinns and 
fluents, has taken upon himself to illustrate the same by 
contemplating the augmentation of the failing body,' whose 
fluent is the square of the time, and whose flexion is its 
rootsstbe time; whence, if the augmentation wias Jess than 
the square of ihc timej^i^ value of the fluent would be a 
rectangle; but if the fluent was more augmented than the 
square of the time, the fluent would be equivalent to a solid; 
and if uniform, or viz. not augmented at all, the fluxion 
and fluent would both unite and become one, in which the 
uniformity or time only would be measured. 

Having found these^ de^uitions to answer the intended 
purpose, Mr. hhires intends to publish a small work on this 
subject.—He cottsiders no other definitions requisite at 
present. 

LECTURRS. 

Theatre of 4'^(iiofny ,—Lectures on Anatomy, Physiology, 
Pathology^ and Surgery,, by Mr. John Tauntonjp F.A.S. 
Member of the Royal College of Surgeons of London, Sur¬ 
geon to the City and Finsbury Dispensaries, City of La)n- 
don I'russ Society, See. 

in tlys Cdurse of Lectures it is proposed to take a com¬ 
prehensive v'ew of the siruciure and oeconomy of the living 
body, and to consider the causes, symptoms, nature, and 
treairnevt of surgical dUoaseSy with the nioiie of performing 
the different surgical i.peratioiis ; forming a complete course 
of anatomical ami pb\siological instruction for the medical 
or surgical student, the artist, the professional or private 
gcntlentan. 

An ample field for professional edification will be af- 
l^ded by the. opportunity which pupiL may have of 

aiicnding 



P{aents,>m-Meie(M^gy, 

clinical andc^her jpracticeof l>otb the City 
and Fii^ury Di^>ensaries. 

The Sumn:er Course will caminence on Saturday, May 
the ‘ 22 d, 1813, at Eight o’clock iri the Evening precise/y, 
and be coniinued every Tuesday, Thursday, and Saturday', 
at the safne hour, t 

Particulars msiy' be had, on applying to Mr. Taunton, 
Creville Street, liaiton Garden. 

1 

LIST OP PATENTS FOR NEW INVENTIONS. 

To Frederick Ham k, of High Holborn, in the county of 
Middlesex, musical instrmnent'inaker, for his improve^ 
meHtp in musical instruments.—.3d March 1813. 

, ipltjoshiia Slopford, of Btlfv>rd, in ihe county of Nor- 
thuniberlanda clerk, fur his mangle, intended to be called 
The complete family accommodation mangle, for mangling 
linen anti other cloths.—3d March. 

To Willillm Mitchell, surgton, late in Ayr, now in 
Edinburgh, Jor his important discovery in the manufacture 
of soap.—?(1 M.irch. yi| 

To iienjmiiii Mtrriman Corn^T of Fleet” Street, in the 
city of Lt^ndon, ironmonger, for hi** improved apparatus 
for the cooking or dre'.Mug uf v':cHi.»K, and possessing other 
advauMges in lessening' the consumption of fuel,—9lh 
March. 

^'o George Duncan, of Liverpool, in the county palatine 
of Lanc'istcr, rope-maker, fo- his several improvements in 
the difi'erent stage** of rope-making, and in machinery 
adapted for such impru 'ciacots.—March. 

To Sigisniund Pentzsch, of George Streel, St, .Tames’s 
Square, in the county oi Middlesex, watch-rnakcf, tor his 
hydrostatical or pneinnatical chroiionu’tcr.—i3tb March. 

To Robinson Kitto, of Woolwich, in the county of Kent, 
gentleman, for his double coned revolving a.xle for car¬ 
riages.— 13th March. 

i' 

Meteorological Observations made at ^Camhrulge from 
Mau'h 18 to Jpril 6, 1813. 

March 18.—F.air dav, with lofty and confused cirrus 
scattered about, and flocks and lowering cumuli below. 
Wild geese in 1 irgc flocks pats over towards llie lU'rthwest. 
Wind SW. Therm, 7 A.M. 40‘, 2 P.M.^S®, 11 P.M.4r. 
.Flimsy clouds aloft. 

Munh 19 .—T*'f rmometcr at noon 61®, at 1 1 P.M. 40. 
Clouds and sutishine too; the atmos])luTt‘ ha2y*j cwma- 
losiratuSf cirrus, &c. confused aloft. Wind south-westerly". 

MarjcA 
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March 30.^i«avy ebuds aod^tcool wtnd$..jo 9 ie tma^ 
rain m the evening was succeeded by a clear co<4 
Thermometer 2 P.M. 45 *. 

JlforcA 21 rf^—Fin« cicjy ^morning. . Barometer 2 p, 90 . 
Thermometer at 1 P.M. 56^^. Daring the day linear and 
other cirri appeared at no great height. I observed about 
eleven o’clock ia the morning aa unusual inversion in the 
order pi' the clouds, a long cirrm movinjg rapidly in a north 
wind, at right angles to its length, while at one end of it 
cirrose fibres pointed to the N. and' at the'other end to the 
£. In a higher region dinisy cumtili moved in a ^outh 
wind, and higher came over large flimsy ^nd plumose 
beds of cirrocumults in KW. wind; afterwards eirropu- 
muinstratus formed, and the sky became clouded at Uter- 
vals : the wind was strong below from NW. 

March 22.—Cloudy morning, followed by small rain, 
after which rainy features of the different inudiflcations ap¬ 
peared. In the evening large coaiused cicfpcutmdi with 
some bars of cirrostratus appeared. Therm'. 5 P.M. 50®. 
Wind calm. The nidhybccame clear, with a Veeze; and 
Thermometer 39 ® at iT^M. 

March 23.—Clear morning; aficrwards cumuli formed as 
usiu], increasing towards midday. The night W'as starlight, 
but the stars did not shine bright, and there was a lucid 
corona about Jupiter at times, rheruiomctcr 11 P.M. 36*. 
Wind westerly. 

March 24.—Cloudy mornjpg, followed by gentle rain 
which continued .through the day* Thermometer 11 P.M. 
46 ®. 

March 25.<-^Clouded and some rain, but it held up in 
the evening. 

day; ^irruSf $cc. in bands stretched 
along. Cirroiemnulus of loose indeflnite kind aloft; cumuli 
sail along lower ^ the cirrif Sec. seemed to be diminished in 
proportion as the cumiUi increased in size and density. 
Towards evening i[\e cumuli distppeared, and high cirrocit- 
m 2 tlus with obliquely descending bands of cirrus appeared. 
Therm. 11 P.M. 36®. 

March 27 .—Fine day, with crimson forms of cirrus in 
the morning; through the day large and dense cumuli 
formed, and at times obscured the sky. Fine dry warm 
nigiU. Thermometer at U P.M. 4b°, but much higher 
during tlie day. 

March 28.—Clear morning, «m,fH’iisy and changeable 
with cimiuli through^ the day; curr .v)Straiu5 broke out, 
when the cumuli below cirri uicr.ased in size and density. 

Towardtt 
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tM, fee. «!flft were lost, and cunrn* 
lostrittus covered the sky. ITicrnj. at 3| P.M. 65®. at 11 
P.M. 53°. There was a strong electric smell at night like 
4he smell after shov/ers have fallen &u diy ground in sum¬ 
mer. 

March $9,—Much cloud. Therm. 60® at St P.M. at 
11 P.M. 54°. 

March 30.—Clouds and rainy in the morning; k held 
up in the afierriooa. Thermometer 11 45^. Wind 

westerly. ^ 

Match ^\, —^Clouded morning; when it cleared, largt 
cumuli and cumulostratif and cirri of d.iTercnt shapes scat- 
tereA above, of the rain-bearing kind.' Therm. 11 P.M* 

^pril 1.—Clouded morning, with small rain; fair to¬ 
wards evening; cirrus, &CC* Therm. 11 P.M. 87^, and 
starlight. 

2.—Cloudy, then fair; aVra? in a state of fusion 
above large ctmuli, &c. Therm, at 11 P.M. 34". 

^pril 3.—Cc^ld wind and sligbii^||||owers of snow, which 
did not lay on the ground; in the mtervals it WrtS fiue; the 
cumuli were very rocklike and tuberculated in ihe middle 
of the day, with cirrm above, and scud dying along below 
them ; some of the latter passing rapidly along in tho 
wind in the evening, was in such a state of fusion that 
it looked like loose and light-coloured smoke. For several 
days past the wind has been southerly, and to some electric 
peculiarity is probably owing the low temperature of ihe 
air with a wind from that quarter. Cjlear cold night, 
I'berm. at midnight 34*. 

jipril 4.—Clear, and cumuli through the day; at night, 
some flimsy large features of cirrocumulus, 8cc.^and[ a burry 
moon. Thermometer 51° at 4 P.M., at 11 38°, Wind 
southerly. 

jipril 5.—Small rain and warmer. 
jipril 6.—Small rain antf warmer still j fine evening, but 
clouded over. Therm, at night 49°, 

jipril 7.—Fair t^ay, and tolerably warm; various clouds* 
jipril 8.-—Fair, with cumuli and cirri, and very warm. 
By night a halo appeared about the moon, with a nearly 
clear sky, that is, no visible definite cloud. Thermometer 
11 P.M. 52® Winds. 

<:»rpiu Chrinti Cdlepe. Cambridgej^ ThOMAS FoitSTBK* 

April _8, Wls. 
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Ir. On,lh ^Uih!mn Wif.Q)MBatlmofBettms,Sl^is, 

iiiS^'tnd oii he By' 

SociniiiRN} £<fi ■ - ' < 

To Jtfwiifefc, ■ " 

i 

A ‘ ' wh *' '^iT 

Sir,— jfltTtt<ytTOH' ^authors, *'ho Kaw on 

Arcites, Roofs, Stc. The subjei^ gf 

Very extfusivdy 4o'd great ad^iluess, ^ave ^ijpsm 
in any work a prcd%t!) of ihfe pr(!ci«e tiat||re of that Which 
herein loiiows; ami whijssh I conceive may be of cqnsickr- 
able utility hi pr^ctiotf, being easy of application. 

In aH tii(!^ problemsiibear^^ on the present point, ih^t, 
1 have noticed, the centre of gra^ty ofeach block or beam 
is a(l|lpoied ta be in the right line that joins the points of 
abutntent; but^a^s occur in practice in;which that does 
not take place, and to these is. the present problem pecu-. 
liarljy ahapied| though it is advantageously so to others: 
for instan<%th| rafters and slatejMDf roofe have their com¬ 
mon centre of gravity higher than the rafters, though it is 
these which sii^in the whole; ar^U ig. herein referred 
to will point |o other cases; antT^Wiil be seen that this 
circumstsmce is material to their position of equilibrium. 

7'he language of authors on this' subject is not alwaya 
distinct, and is li^ery likeif;4o have been 'mistaken in regard 
to the wordi^i'sirs and ^tmass, which are frequently used in. 
problems-of'ihe kind in qdesUoEt WKler the supposition 
of their pussessiug no weight, without its being so ex* 

f iressed; and even t^ten it Is, it iipes nbt appear to me to 
lave been properly treated; ; ; * 

AJl th&>jp;d^ors 1 have consulted, spieakingdfa number 
of beams supporting each other m^equiiibrio, ^ay the forces 
are in the directions of thei^seams ; and, ceri&ly, when 
these have 4^0 weight, bal are merelyf^ |lrpp kistaining 
weights at their angles, this propo8hioiv|t^ true; but al¬ 
low the bars or beams to gravitate, and t# be the only gra¬ 
vitating and their ffrees exist at the angles, which 

.,;hf propusj 4 i|;Uis do not develop: for thoagh some of the 
authors aliudeo to show what portion of the vvpight of each 
beam Ues^clR the angle, and then direct the consideration to 
J'oJtow as if actually united weights were substituted for 
them; yet it must be allowed that this is not matter of fact, 
and that neiih^ the quantum of force, i\or its direction, 
yrith wbipb cac& beam prepes on its contiguous ones, is 
shown, as 1 trust wilrsoon appear, * 
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3^3 On the EquMbrhah of ft Cmilnaim of EeamSf 

jUt the beams 4^^:. ^C/and 6|), 10. be icmln^cted 

tdgethier by Bti ind CC, afid freely suspended horn 
A and D, and suppose them by their gravity to have taken 
the figure represented, and etmsequently "that of equili¬ 
brium. jpc^inuc the Ihtes CC both ways, and 

titcir imcrsccti<iA at t wil^ necessat^y be in the vertical 
that passes through the centre of graviiy fif the beam BC 
at b. Jbet a and c be tlie centres ot^gravity of the beams 

T 

AB and CD, from which let fall ^he verticals a s and cw, 

entiling the lines BB anJ CCoontipuecbdn s iind «. Draw 
sk and ulX Th^i,^ectj|ns of the forces which sustain 
the beams AB wm he jA and sB,; of those 

ft, 

sustain BC, t B and iC; and of thO£Nb whicb sustain 

CD, ud and wD. Bnt obviously and necessarily these are 
not parallel to the beamsi as' generally shopfo in diagrams 
of this kind : for talking any individual jntttrincdkte beam, 
the diaxlioRS of those which adjoin it niH necessarily in¬ 
tersecting each other iii'the vertical that passes through its 
centre ot gravity, any forces supposed to act in their di; 
rcctions to sustain it, are not qualihed h> produce the equi¬ 
librium, and therefo/e dp not si,ibsist in fact. 

From s continue the line ^ to n, and par^lel to «C/, 

f T 

and Du; draw 5)>and>^r. The sides Aft, ns and «A of 
the triangle Afis ate pft^drtional to the weight of the 
beam A6, td. thejTpTcc ^png at B (is the tension of the 
oofd add^p that acth^ iit A, and in the same direc¬ 
tions, , The sides pV, and sn of the triangle nps, are 
pro}>ortidna! weight the beam BC, to the force 

acting at C tension of tl>e cord CC) and to that 

acting at B, et|bai and. eoiitrai^’ to that acting at fi (sit the 
tension of ihfc Cord BB) and in parallel directioits. Also 

III ' t . , ** i.'^ ' 

the sides pVf r.s and sp of the triangle /I r a are |Hrop<iC- 
tidhal to the weight of the beam <!jD,'to the force acting 4t 
t), and to that at 6 equal and contrin'y ilo, that actu^ at 

C (sss the tension of the cord C(Ji) bei&g in piiillel #- 
rcciipns, , ' ' 

‘ Nowv 
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Now, if ihe cords BB, Cd, nmt shoTtetied 3d M to 
bris^ the ends of the be^mi» to tooch, keeping the lattdt 

parallel,-they would take the dgure A B C and the di- . 
rections and value of the forces would frerhain the same, 
ff this latlef figure be inverted, or rather the beams thereby 
represented, it is^nown that t.h^ forces which have b|£en 
shown to take place,, would be merely cbluged from, those 
of tension to those .'ol* compression, and tlie short lines 

II It 

drawn across the angles at A* ^ D at rigitf: angks 

to the forces which connect the iK'ams, are Such as, when 
inverted with the beams, their ends should conform to, to 
attain any degree of stability; %\t belir is no indication of 
these iiitea (representing planes) bisecting* the angle formed 
by the contiguous beams, as one author has informed us 
they ought. . 

By these remarks, I do not intend in the smallest degree 
to impute blahac to those authors 1 have had in view, but 
merely to point out what appears to me erroneous or de* 
tective. * 

I now oome to the principal object of this letter. 

PROBLEM. 

To put any mimbcr ofblocks or pieces of timbw, Slone, 
8tc. whose weights and centrss of gravity are given iia. 
cquilibrio in a vertical plane, in any given order, so 
any two of them shall have a given angular position. 

Let AB, BC, CD, DE, EFatid FO, ;fig. 1. (Plate IX), 
be (lie blocks which are required to be placed in equiiibrio 
in the order just mentioned, in auch ikannef that the spires 
of CD-and EF shall be vertical^; and let ri^t lines be 
drawn from A to B, from B to C, C to D, termi¬ 

nations of which are the points ofoonttctjW 'al^inenl on 
vach other. Also let the points Ajb, c, |ec- be,the centres 
of gravity of'the diiFerent blocks, froiiil^e extremities of 
the right line AB draw to-lhe centre of ^avity a the right 
lines A a, Ba, and thereby a triangle will be formed of 
which AB is ^ base, and a the vertex. Also from the 
)«XtreitHtws of wt line BC draw to the point b, the lines 
& b, Cb formingfthe triangle BbC, of which the base is 
BC, and b the vertex ; and proceed, in like manner with 
the Other blocks, forming the triangles CpD, Dd£, £eF, 
and FfG* 

% 

* Which U e^uiwileot to giving tbe elemions of theit bate Unet, or a|i. 
gubu pojitiofu ' * 

X 2 Draw 
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Drflw,» trerticj^l line ACE, &q, fig. 2. on which,off 
AB, BC, CE), &c.proporti<«iai the weighty of ihe blocks 
respectively, aml^m the order in whim they are tn be 
plact-d in equiRhA)| on the portions AB, BC, CD. Stc. of 
ibis line as bi|es er6ct triangles similar to the qrigiua!' ones 
on the i)l<¥Jks, so that the vertices of tht*se similar triangles 
he on the rehiote^r on the proximate side of their bases, 
in respect of S, ^s, on the blocks thtsy are above or below 
the base" lines ; (S being on the sanie>ide of the vertical 
line ps the block AH U on,in respect of the other 
bbeks); ortd to that tntvycriex a, which <hi the block AH 
is'nearer the point B than A, shall, in thejerected triangle, 
tig. 2. be nearer 'han B; .fo that the vertex b, 

which on the block BC is nearer ii than C, rhall in the 
erected trianglt be nearer C than B, and so on: thus, the 
erected triangles} fig. 2, will be rev^^e of-the original ones, 
though similar. • . „ 

Through ahe vertex c, fig. I, draw c c towards S crossing 
the venkaj; AG in r, so that .the angle CcS way be equal 
to the angle Cem of the spire-block CD, fig. 1 ; c, being 
at the jut^ersecliQii • of^a line (w'hich is to be vertical) 
through the iniddie of the spire m, with the base line CD. 
A!so,*tbrDugh the vertex e, of the erected triangle EeF, 
hg. 2, draw ee towaids $, crossing the vertical AG in e, 
so that the angle EeS may be equal to the angle Een of 
the spire-block EF, fig* I ; e being at the intersection of a 
line (which is alaoj^^to bq, vertical) drawn ibrough the centre 
of the spire n, vyith the Imse line EF. The intersection of 
these lines ccS and .€eS.'fig.,2, comimicd, establishes the 
jjoint S j tVofrt which draw lines to the vertices of the other 
triangles,*aSvSa, S</, &C.,. which will respectively be the 
angular positiops, in respect of the vertical of the base lines 
of the blocks AB, BC, CD, DE, &c. fig. i, when placed 
together in eqiiUibrio, and then they wmII tifice the form a.s 
shown fig. 3 ; wherein AB is parallel to Sa, fig. 2j BC 
is parallel to Bbj CD is parallel lo Sc, See.&c, j and the 
spires m and'n.are by construction vertical. 

From S, fig. 2. draw also lines SA,^S^SC, &c, which 
will represent the directions and quat>|||^s ,of thc'jorcea 
which sustain the blocks in cquilibiiidf^.'.lhusj the block 
AB, fig. 3, is sustained in its position, by,;..aibrceiiefkic 
against it^ foot A, pj;oportiona,I to,the lipe SA, 
and in a direction parallel to the sameby , a" ^Ifie 
acting against the end B of tbtr^aatW'S block, propor¬ 
tional to the line SB, fig. 2, and in a direction parallel to 
BS j and by the weight of the blobk itself^ taken propor- 

tioaal 
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k 

tional to the portion AB ?«ftical by construction* 

Mjo, the hbck BC, fiosttincd in ks position, by 

a force acting against B,l(&cing tihe reaction or the end B 
of the block AB) propor'ional to the lint SB* %. 2, and in 
a parallel 4)H<;iion to SB| by a forc^e acting, against ilte 
end C proportional to the lineSC, iig. 2, and m a direction 
parallel to CS ; and by the weiffhl of the block kself taken 
in the constriiction proportional to the portion BCt nif thf^ 
vertical. And so for the other blocks. The short Ik^es itt' 
fig. 3, drawn across the^iids of the blocks at A, 

&c. show the sectiuii of the '|>laf\es of aburineht, and are 
therefore at right angles to^lhe directions of the forces 
acting there, or to M, SB,i>C, Ittc. 

Demonstration. 

Similar to the triangle AaH, fig. 1, make S^jo, %. 5, 
which IS therefore simdar to ^owgh reverse of BaA^^end 
will represent \hc block AB lU its position of equilibrium 
in fig. 3. 'fhroiigh g, the representative point of t!^centr% 
of gravity of the block draw a vertical gov, whkeli v'ilJ be 
parallel to ABG, and Ironi o, where SA is fntweeted by 
It, draw Off. By iiicehanies it is known that if a bodv Set 
he kept in eqniUbVio by two forces acting at its ends, the 
direcnonx of these forces!}must intersect each oib*» in the 
vertical line that passes through the centrupf gravity of the < 
body: hence, if one force act on the body at S in the di¬ 
rection SA crossing the venical fkie at o, the other force at 
a must act in the direction flo;, and these forces aud llie 
weight of ihe block will respectively be proportional lo the 
lines 0 A, /t 0 and A o. I'he-.triathslea Atf a and Boa, will 
respectiveiv be similar to, but reverse of ibose flvg and 
S v^.* for the angle at A of the first of triangles, and 
at B of the second, arc, bv 'collkrwc^ionfa^qdal tu‘that at <st 
of the third, and tot at at S of the fbufift triangle; and 
the angles at « of the two former tnangldi are, because of 
the parallelism of the verticals valid AG, respectively 
equal to those at p of the two latter: whence Aa : AB 
<tv ; «^S t; Ao and ihereforc SB is parallel to oo. 

Wherefore AB,Tb$ and SA are respectively proportional 
lo A a, NO, and o Aland consctpiently to the forces wbvcU 
keep tbk' bfock AB, fig. .3, in eqmlibrio. 

This aatfi^ reason*' BC T liy subfitiluiing 3, C, b, 

*idg will apply J CD' for the letters I C, D. c, c 

to tfir block i D&f A, B, a, a, the f 0, E, d, d 
L&c/ » letters J JSco. 

and 



SS 8 Onth Equitamum. ofa'Comtinaiim ofBhcks, 

and by retainiog the letter the, „ ™*oC 

of grainy of tbi similar triangle. ^ ^ 

the angles in S} the letter o, ior t • ' en gj) 

vertiesa litie iraWIt throng m.'verVica^^ 

&c. and t;, for the mterseclion of the same vertical witn 

the line SJ, ^c, Srf, See. v j other'm 

that is to sav, if the blocks are applied to each omer m 

eg? ,, ,0 .hat Ae base line of the, ‘™S';’"rfe .he 
hive a position parallel to 

nuitdal forces arising from ihcir beemse the 

Of Ibe aboLnenls .vill keep thena .n f „,at 

line SB which is proportional to one ol . . • 

keep il,e block A^l eqtiilibrio, is gj,gia,n 

taken to represent the opposite force whic i p q„„q. 

the block BC;. action and reaction bemg equal an PP 

ahe,C;s„ .sc i/taken for one "f wh ch 

block BC in eumhbrio; as ms also tor ^ ^ 
keep the hltfckrO in that state,-aiid so ol the rest. 

* To thd the centre of gravity ot iliy 

From'Ag %. 3, in the direction ol the <;Listam ■ g 

there (being parallel to SA, fig- Jf) ^f’/L./,,[g”larilcl 
the direction ot the sustaining forces ihor^ ( S P ^ 

to sc, fig. 8 ,) draw ci, .ill it intersect .hr b-m A/j^r 
In like manncrgroceed to draw lines trom > ' • 

in dtrecions of the forces actmg at those points 
apectirely parallel to SD, SE, bf, and SG, Bp S) which 

will intersect the line A j. at the points d,e,/, and g. 

From these intersections let fall vertical lines co,dp,eq, 

h and g s. In the vertical 'c o will be found the centre of 

cravitv of the two blocks AB and a-Ca. 

■® For It 5 known bv mechanics, that if a number ol bodies 

be snstlincd in, c<,unibrio by .. o forces, .f-'t 

must intersect each other ... a vertterd M.e that [.asses 

through the common centre ol gravity ol the ■t"*’;'' 

It will also be found in the Ime |^t 

tivc centres of gravity; and ibc [Jocks, 

wrill be the common centre ot gravity l>; tWO WacKs. 
Also, for similar reasons the centra of gravity of the three 

Wocks A to D will be in the vertieal^J,' U will fiso ^ ™ 

the litle which joins the common cenii^f ■ * 

two firat blocks, and that of the.thtrd CD, and at the in- 
rarsectipn p of these line. wijl.h« the centra of gtav. y oT 
^ hree fifst blocks. Ju like matther the centra of gravity 



Beams, 6#c.; md m Polygon of Forces, >a7 


^ f\ 

ihc four block* AE ^ 
of the five ditto, . AF 
sjf the who’e *,.. Aii j 


I 

tS(w iiurr-J /•. V i ^ i . 
section of tho'i ^ 

vcr,M. 



• *■ ' . J 

If it be dfoiml to conlin'je thi« arcHirbrm combination 
by a sevcntii b!'*ck AZ, tig. 3, adioioing to the first so a* 
to extend to the hon^vxuai line ZCir, draw from A the liens 


AZ, any where beiwct n the dinction A g of the sustaining 
force there, and a vertical let fall ir«nn A. Tjw; lengthof the 
block will he ihtt'. asc<‘riained From S, fig. Q, parallel to 
ZA, fig. 3, conceive the line Sz to ^ drawn ; and z, will 
thereiojc be the repieseniattvc poin^Wihe centre of gravity 
tA this additional block ; hr v tight mavbe of any practical 
an»' unt greater than Az, so that its ceiitre of gravi|y shall 
in the line AZ fig. 3, be it such a distance trom Z in pro¬ 
portion to ZA, as ihe \v(.igh. rernsented in fig. 2 by Az, 
is to the whole weight ot the lilock. Vhercfbrc if it be 
homogeneous and prismaiieai, ii.R weight wilK'bc■ double 
^hat rep.esenud by Az; if it be wtclge^foBdO, with it* 
broad end towards A, fig. 3, its weight willlfc of A z, 
fig. 2. AohI from the ^iven length and weight thus 
found, and its denbiiy, its other dimensions may be readily 
calculated 

It wiil appear, on consideration of this problem, tli.at if 
the spire block, Cl) had h.id its b:i.«e liiic at right am’jes to 
the spire, and had been uniform in its figure, that if the 
spire had ari>cn trom ihe middle of and perpendicular to its 
base, its feprescntaiivo in fig, S, Sc would have been at 
right angles td the vertical AG ; and blocks similar to DK, 
EF, apd hot lever.^e, beni}; placied in lieu of AFl and 
BC, would not on!v have made llie wiiole figure uniform, 
having a middle and two side spins, Inil (aitending to the 
directions of the proiilem in ascertaining tlic posit:on.'«l ilv.: 
whole would also liave been in equilibrio. Funlicr, if toe 
centre-block of lliis umlorm combination be now ni.ulc 
twice as hoatji','' ii is plain that it will require, in order 
10 be fupporl^^n cquilibrio, the siUe blocks to be aUo 
twice a* beavy'^'J^i;, which will be equally eincacious, ili.it 


• 1 h.we made » model of wood mucly like (ii^ a, wiiole "’p.m ZG b alioiit 
Sfe«t, tile cmreilSe bttoeko are wedges, witlt ibeiV edjieH dowuwanl, on vvlm'h 
the whol|! utaudb. The planer at the joiirngs are almut IJ iaeh deep :mk 1 
.> to d incbeH iii the direction (u ri^^hl anodes to the nl.atu'. of the 

ligurc). When a modcratje pressure is applied to .say of ihc blocks, and 
then •■udde-aly withdrawn, th* whole vibrat es ou the edges of the twoex- 
txeiue blocks. 


XI 


another 



On ike &c, 

Urtqtbw double s^ft of side and <qiial he t|>- 

plied to the aiii#i#ilrltiiese latter be applied''it 

right angka iil^ Jld^rmer/ ll^^ be a compilation of 

hlocki^ :haP|M^i#j|^tfp spire and four surrounding ones 
on the Wtt^lAVofSdilfJside blocks, rcsenriblingin a const. 

mm) the siueture aV the top of 
the okl church at Newciistleon Tyne; and showing how 
such a^couslruction may be eflfeewd without tbe*id of con¬ 
cealed bon work, providj^ the, boriaontal thrust at the feet 
be rcflWfed. ' 


The following problem hemff^'nalur^Hv connected with 
this subject, I take|1||/liherty i>cre to add. 

, ‘When three thrpes conspire in thpie action on a point, 
.wj^ebjs thereby kept at r^j!»the pro|K)rtu«al quantity of 
ea^h isascer gained by the >^ell kno\vn “ ttian^le ^'forces** 
whofte sitbs are pantlel to the directions of the forces ; the 
preffelfti@ to ascertain, when any greater number 
ofvfbj'c^lCt on a point (in the same plane) whose quan¬ 
tities atid'^ir^tiibns are.given, what their united effect upoinj, 
th^ point what other forpe acting intiut point will 

counteilicl the given forces*so a# to kci-p the jioint at rest. 
This is performed by a figure which I tbipk niay be aptly 
called xht polygon o/JoTce'^* 

Let SAj SB, SC, and SD, fig. 4, be the directions, and 
their lengths the quanuiies of four forces acting on the 
point S j it is rrqnired to know w hat ibejr united effect is 
on the point S: or, what oilier force acting on that point, 
and in what direction, will coiiutcract tfiem, and keep it at 


rest. 


FiOm the outer end of any of the jines ailSA draw pa¬ 
rallel to the direction of the-adjoining force SB the line A b, 
equal in length j from b, parallel in di/;eption to the next 
force SC, and equal in Icnglffdraw be; from c in like 
manner draw c d parallt ! and equal in length to^SI); com¬ 
plete the polygon by tiraw'ing the hue ilS ; which is the di¬ 
rection, and us length the measure of the,,,forpe that will 
counteract the four given forces; andyl^ therefore the 
measure of the e^ct of those forced, au^^lie; direction,!^ 
that effect is Sd. Therefore if the linelPsbfe contiiiueil to 


E making SE=dS, it will represent the required cotnjtjpr- 
acting force in reflation tp* the given pd|ol S, in th« same 
manner as the given forces are rjBM^sented. Thus the 
forces SA, SB, SC, SD and SE ac#il|Mi;*qpi tbe point S with 
energies inoporiional to and in thei<|f^Uons of those lines 
will keep It at rest, or be in cquiUbrio# 


If 



On Egffpiim Op&tksiinm, 


IF instcaci of Ulcing ihe-j 
order had been 


S3f 

^ atignkr fuoceftk% mf 

ji^ rastlltiliK 

have hen^ .f'ftahtly 

SC, SD/and Sd, the 

uhcreui A ^is piai%11el and e<p 2 d!ii|s<OT!^ jaaKidW) ^and 

the eqnivalcn force $ d the 8ania^:lNj(foi«, ^ ^ 

DewoMttMkt», Draw the iitiet iSb and Sci^|b^'4he 
conipo'^iitofi 10 iTtrce#.’ S^ia equivalent to ^ 
and SB. Also S Q is equivaleiU U) S b and SC^ aull^l^re* 
1(>re also to the threedorcea-SA, SB and SO; .attto S.d i# 
equivalent to So atjid' Sp, aod^therefore equit'aleiiifah^ to 
tbt four fi'rres SA> SB, Sfc, 4fid 
A iiuh^ier of corollat’ies hence bedfawn; 
but having already exi^ecded ^the litnito/l first I 

suhiscribe'inyselfy ■' -4’' 

Sir, youjrfiiost ot^ieni a&idmtt 

SoHo, near Birmingham, .-> '* Jf>HM 

March ], IS'!!, 



Li. On Egyptian Of)h^linia» By 

" Snrgee^ atu^* Oieaj^l.^ 

rp ^ 

Sir,— X HE violence and extensive disseminatioh of the 
purulent inflanmtation of the conjunctiva, under the appel¬ 
lation of Egyptiaft’ophthalmia, has made it too generallv 
known to-rei^iire ripw any description of it; and though 
it has certainly become less destructive tiiicc very copious 
bleedings haVe been employed, yet it has seldom, if ever, 
been compleftdy Subdued at its coniniencement by this or 
any other pjfactjccy tinder tfii?' state of practical know¬ 
ledge, in the trealij^nl of a-disease, the rapidity of whose 
progress ptofcssfojial nlt‘n%ave such frequent occasion to 
witness, U hecarfic a desideratum to obtain some remedial 
jvrocess which should arre^l the niorbiil actions before the 
eye had sostarntllany Rcnous injury. The success which has 
attended a treatment suggested by me for several 

persons labouiniB|fendt r this disease in the St. Panrras work- 
house, has iiiad^He hope that this desideratum is now ob¬ 
tained. 

The Egyptian dphthalmia had/existciL in a most active 
and virulent state, aaH>hg the children in the above esta- 
blishnienl, for ncarly^l|v<> ^ars; and had infected the at¬ 
tending surgeon ano^he nbrses. During this period, the 
modes of iiealnienttecommehded in the publication of an 

eminent 







oeuli$|» w«i« tried extent, under tl^ 

»iipi(8i4ateudait^^ei(f iimsclf ; xivJ, 

Vioieoce of ||ji|<yi>laia.t. tvaa rojluiced, it w«» i^ot eradi* 

On rmursted, by the ac^ting com* 

*»ute^ ft to invdert3:c the 

Irefltiii^i.of I stated to the attending sur* 

geonsW the Messrs. Uppam and la^wbf, of warren* 
fttff^;]|^roy-i^aare, t^t sotpe fact# (^ja» wtthin my 
which-ted tw to believe that thui,aFarmmg dis> 
eaajf^n^Othe stopped hi it's progress by the energetic use 
of Mr. Lewii, iw^e^hose care the ophthalmic 

patiihrtf princtallv undi^^l^h to superintend the ex- 

perwnl in the of Jtoc ac^ito farm of thf disease 


8^,(ihottld be b|hught to.ib5 infirmary. 
e"^mcess,w%ir simply h^give such a quantity of emetic 
% iSneuald keep up, etmilaht sickness nnd vi>miting for 
^ len.boms i )U: the same time applying within 
of the hug. hydrarg. mtn oxyd. This 
'^‘''V^^^ti^^ was then tried without the 


fr^ a-doWnoent, written by Mr. 
dyat Bi^hnesa‘f,the Qomrnander in 


■'T>e._!bP!^gg 
Lewis*'l^ierh to 


Chief, *|sste« a series of facts explanatory the process, 
and its i^cess. ’ ’ ’ ^ 


“ During tlie firstTortnigHt of the pregent month (Janu¬ 
ary 1813), ihiriccn palienu with the ophthalmia 

were admitted into the infirmary of Ifieot. work- 

hoU'C. /rhe irciitment suggested by Adams was iin- 
xneUiatelv put in practice, and perfectly. succeeded in re¬ 
moving the disease in a few hours in every,Igaw except one, 
that of Jolni Kenny. This man had^ ihe di^tbhlmia three 
nionibs since. By larga ble^illgs blisters, his eves 
were preserved, and tiic .icu^e^dumndH^on subndedj but 
the disease of the inner membrane "’of thu eye«Itd still rcr 
mained, and every trifling cold caused a relapsp of violent 
infianamaiion. At this time he had au <)i|^t^ck of the acute 
disease in one eve. fu less than eight after the mc- 
.thud piojiosed by Mr, Adams had been the infianv 

mation was completely removed. A IpM^ys after, tlic 
other eye became similarly afiecled. Foi^fiye days he per- 
versitjly delayed the methods which had preserved bis other 
eye; when extensive ulceration or the transparent cornea 
Uw)k place, and v^^i(>n in this eye wis. entirely destroyed. 

‘‘ l|li"all these cases, the extreinaptdn which attended the 
onset hf 2he disease, together with' the rapidly increasing 

inflaaiinution^ 










338 On the geoirraphical Position of Lynn 

' ' f A r' 

of ntjir-.SOO obsf«ii the S»n and fijjjer? 
wii4 a i|)|tiral Cia%i»TJ3' inches diameter, ttiade 

L.. Tlirj "T__ .. '.g '_CIO Uxi.v,.. 


by Mi:, Troo 
We,ii»y 
is 5S® 43' 5^4" 
The ' 


ve*tfi^ laUjEwdle 5^® 45' 25? N. Hence 

. bt, the place.of observaiiou 


^ ^ , (bfttui by, three dlflferent methods: 

first, pocon6\\\ by the eclijjses of the 

sateTlittVof Jopiterj "itod ihiidlv, hy'the iransd of Mercury 
o«eiv/^e So»v,-N<)Veajher Qk,^ lb02. The eelifyfes were ob- 
sew^hf a tbfee feet reflector nwtemlying about 100 tunes, 
Mr,-John, Watson: a^td the,transit pf Mercury 
by refractor magoiiy^g anout 80 ttraes,. 

"rhej^^ngitucie uf; i# .statMui found by chronometers, 
made^^r. Harr^t!^ as Ibllc^s: 

Ka,,,<jff?hr^b- ' . >, , ji., ' l,oag!tudB in Tim© 

, ’' ' ' " B. of Gieenwiciu 




•r, * 




.•.4";. 


gave 1 33.0 







,t, • • V • 


ditto 1 35.8 

dOtO t 3l2^ ^ 

,, duto 1 3 5,1 

■'sj'a d»l* 07 i 36,3 

318,i.'.Wv *ditip i 35,9 

Longiwde aediiced. nine e^se(^k)nS\ j 
on thc.eclipses nfthe sa^ellUes ofjnpiier/ ' 
Ixingitude deduced from the transilPoTtS 

® ' *' -liv^ 






35,8 
i 35,6 


The mean longitude I 35,2 
The chfonorncters were compared at Somerset House in 
the Strand, Loudon, by the late Mr. G.^^Ipiu, and by 
mfself at Lynn. The time here was eq^ij^ea tmni trans¬ 
its of the Sun atid lixed stafa-j^er t}ie''i^«idian, observed 
with a 31- feet transit telesoiipi, inadifej^ the Jate Mr. 
Si.s.'jfJij, and greaiiy improved by Mr. Tf.oughton. The 
clock, which bfiinds in the same rooii^S'as made by the 
lato. Mr. James Bullpck *. , 

1'hc observations on the eclipses of li|(e*|4eHites of Ju¬ 
piter, and those on the transit of Merct^^ viere compared 
with corrcbpondiiig observations made a|p|ddHoya] Obser- 
valory- 

Aiihough the longitude* derived from nine observatimrs 
on the iniuicrsions'ainl emersions of 4he8«ateHiles of Jupiter, 
difiers but little from the longitude found by the other two 


P 


• Few nn aer:>unt of the f;oing of thuxicclL, see Piiil. Mag. vol. ixxiil. 
• 30, aud v'.ii p. 3, 

nieiUods, 
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innetho<l.<i, yet these obstipations dlfier considerably from 
ouft another. In one initanca tHis difiTe^nce amomft; (a 
4^2 seconds'; and it niffy Vx^cted'VbW 
nil! fiequcntly happen, for itie ait niay l/e‘WOTV’faybbi 4 b^ 
ibr observaucni at mie place?,'’ 
But the greatest diffcrence^n the rj^tdts derived ff4 .71 the 
thronoinetert rs only 03'^^) and' 
thrown out of the computauoiV, the f^iiammg 
nations would give the longitude as betor^ witfejin^^/t^ ’ 
U/fi/is of a stebnd. • V , ‘ ‘' V ' ^ 

In AugUst '^yss, Mr. Williarn ^alea, of Chrtisftl|^b 5 - 
pital, and Mr. Cledtj^ GiTp^ of l^merset RfouseJ^ the 
Strand, paid a' tisitto Uieir M;nds in'Norfolk, ait^| alnCey' 
passed ilirough Lynn, calle^ dh n>e%i^Ifnow tJirtifiie htre. 
On their return to London", ,MV. Wales favoured me w itii 
the result of the astrojionsttctd observations which'|te had 
made in Norfolk. As he hasx^tlcd the latitude 
lude of a point of land, interesting , 10 tiic 
this county, I look upon this part of ,h'is coniu^E|tme]|^^ 
of too much value to be.lost. L^av«^'#f^i9fc:>#]^ahted 
the following article -:■ 1 ^''^ '' 

t&.-iitdi 
lit lief to 


** I found ritat no part of thd;i 
the northward of the ladUtde of M**- -1 coo|^' nt^cl^er- 
fnine whether the point called.Scok Hciid, flolni 
Point, le the most northerly point iof Nortidk. In¬ 
deed, f iind it i 3 ;a.dii^ted point amongst those who have 
had inanv opportunities of trying. 

** A Mr Hendry, of^Brancasicr, an old coaster, and wlio 
has set these points often \Vlicn one came open of the 

ihn* HpnH fririnK tile itifnit nr»»-ih“rlu rtsfnn* 



Other, says that Scolt Head forms .the most non her! v ptnnt 
at high, and Holm i*otnt at low water, as the Ui|e ebbs 
tiut further at Eloltil Point tbanit does al Scolt. Now, I 
had Six toltTably good the latitude of Scolt 

flcad; and pronounc^ k to tie in latitude 5:!^ . 59 ' 31N. 
and longitude by my watebes O' 44'll" E. of Greenwich. 


** I jm, sir, with great esteem, Ikc. 


,i> * 


W,M. WALliS. 


*» 


0 chronometers with him on his Nor- 
e compared at Somerset House, both 

The h‘nb;itude of 

ft 

>' 


* Mr, Wa! 

folk tour, which 

before Ite set out and after his return. ...g, 

Lynn, by one of his , chrohomtters, was* i'35",! iri time 


E. of Greenwich; by the other 1'40",4. In this deter¬ 
mination he supposed Somerset H. use, in the Strand, 
London, to lits j?" west of the Roval Ohservitton'. The 

chro- 



ftSi Qh dejimte Pripirthns* 

chronotneler which gave the jougiiude cf Lynn I' 40"',4 
iniisiWbave incorrectly^ indeed, Mr, Wales told me 

tbit btte «}f hit WilhlKa had batn within the tufiueuce of st 
very^itron^ in coQiiie<|uecse of which itt balance 

was n^agnetli^ eoaSdcnce could be plac ed 

in its ■ C ■ '.' ■ ’ • ■ 

Walker. 



iJlt-. udkJiilSt^ t0^et€rmwe the definite and smple Pro- 
^tkm^ in cmstilmnt Paris cf organic Sub- 

, nnkfd tmth me^ikeu By Jacob Berze- 

lJpc«,,^ro/'essar cf Med^m^aad Pharmacy^ and MJi,J. 

tC^timiedUroi&pafe S8^.] 

' •(; 'ts J.V 




OxthEN. 


XIL litoi 

^ ^ * ' ''fr ■ * 

^nbotUlstli of ^degrees of oxidatimi of iron is in 
1 ^ 1 .1MIC respect,great importance; its determina- 
c^ncensed iit, the anAl^Ms of almost 
'has ‘ shniidiby A serifs,ot very in- 
t^'-on^b^owl,^ge ,of this subjtct 
is ciini^y<^re<ii<A.tc^ly the de- 

iicieticj^A „lfet beeot^bi^ed, foi* isxp^timeuts common 
bar iroli» which conttii^ a cousidK^ie ppttiun of char¬ 
coal I and not havihg^talien this ci^imiai^uice into the ac-. 
county his remits are become erto^u^ ' 

A. Oxide of 

1 .) I dissolved four graawnes of harpsichord wire, No. 6, 
m aiiiiriatic acid, applying a gent|e.Jieaf,^d collected the 
g^a evolved by means of pin watcri?|-^a;^bpnjted, together 
with the atmospherical airof the,ve^®;, to,do decimal cubic 
inches, or thousandths of the gas was burnt, 

by means of an apparatus 'the purpose, in oxy¬ 

gen, which had stood fov several^aya Idvcr lime watery so 
as to be fret^ from carbonic acid. I>iiifg;,this combuslioni 
of the hydrogen some^ carbonic formed j and 

this acid, when receiveitji lime wate^lbffew down a pre¬ 
cipitate of carbonate of lime, which, wtfejijtocd on a filter, 
and dried in a heat a little above the bSK^oint, weighed 
*165 gr^ Now, according to ray analysis, the carbonate qf 
lime contains 43*i3 per cent, of carbonic acid; conscqueully 
the; 165 gr. contained *07 i p5 of carbonic acid, the carbon 
of which weighed *02 gr, that is, ^ per cent, of the weight 
of the irpu, The solution in the muriatic acid was greenish, 

and 
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and not perfectly, transpsnei^t, l>Ul deposited no precipitate 
alter standing a few hourii It was mixed with nitric ac^d 
and boiled, in order coin|detely to Ibe protoxide? 

the caustic ammonia dben ’ aljorded a fddC^ilatc, w^ich. 

l.en wasited, dried and ifftiied,'wakhj 6 d'‘V 74 |r, Conse- 
»]tieotly 4gr. of this irdn;|adja#tie«l4<||t^ JtJO parts haring 
taken up 43'A^of oxygenJ’'4nrpftrc ^aaii&'rtlBsoD to 'attribute 
any part of this addition vjtic^^pT to tbe preidpitani# 

both being vpiaiile; anti iflh^Had notiken perfectly washed 
away, ihcfy'^st have volatfHsedi aVo ^pp^f the paidc* 
>iuchul» obtaifted fetti 100 parts ©f \t 4 k only lit the 
red oxide; sp that etlber .circumstance mi hia mode of 
conducting the experiment pisst haye oecasionod 4 "^©ss» 
or his iron must 4 tave contained mt^ more cariion than 
Jwine. ' . 

If now we subtract the c^i|oa contained in the iron* 
there will remain 3*98 gr. Of tw pure mtPi}, whichWSbrded 
5*74 of red oxide; and 5*74';IDO:69'34^^1i©ihat 
the oxide of iron consists pf <. , ^ 

. Iipii..,dS9*dd k‘' ^ 

Oxygpii _ *■ ' ^ i' 'ff 

This subject was so unportant^as the 

perinienl should be tebeiAed. ; J|a of * 

uniform quality, I Jiuui.tikfgej.o^^ 0kd clemi and divide 
into seve A pieces,-^v ' ' •' 

24 . .A olece of this nail, which wtdghed 7 ' l grammes, 
was dissolved in dilutj^ sulphuric acid, and alf^ded 117 
decimal cubic inches 6 f|:>as, which, wlicn burnt in oxygen, 
produced *285 gr. of cafbonatc of lime, containing * 1)344 of 
carbon, or not quit$ | pfer cent, of the quantity of iron. 
Iii the solution a biatdc powder was deposited, which 
after drying' weighed * 1)06 gr. and was found to be atlica 
blackened by*a little carbon, 

S 4 Of the same nail fivegrJ were dissolved in pare nltlic 
acid in a glass iftask, evaporamd to dryness, and ignited iti 
the flask. 4116 oxide Obtained'weighed 8 0025 gr. ^ Con¬ 
sequently 100 ptiiis at the iron had taken up 43*25 parte of 
oxygen. 

44 Atiolhef'pdf^h, w<;igliii%.3*5 p. was diisolvtd in 
•qua regia, .^>p»L|ircc<pitat^' by caustic ammonia* The 
precipitate, rfrtw^nition, weighed 5*05 gr. j *0 that 
parts of iron had taken up 43*75,''©f oxygen. 

5.) I dissolved 5’6 gr* ©f a thick polished iron witt in 
muriatic acid. The gaa obtained atnouni^d to 93 decimal 
cubic inchei^, and afforded, after it had been burned in oxy¬ 
gen, *itl5 gr. of carbonate of lima, Odiitainiiig '<M279 gr. of 
' carbot); 
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earboni, that i« per cent.j or, a^rately j<07 per rent, of 
the qiSitpiitty’iron/ 'T%'|4feuoi\ fiavc alrer liluMu<)ii 

_<'!•* t K .1,.''. ju", i I • > 


ofjW^ 
tUsSOiVtd itt; 

'nitcd-i,tt.t'hi|^ 

43*'8' 

• ^ 4*305 ; |o'’4bai it con- 


o4 ihr^saine ^vir? 
then dritil aiu! i r- 
oxide oi f'l 

%e^x\vtri: were dis>. 5vtd in. 




ibai of which giv- 

lOb part^l^oii fr^ ^f'omVsrhon. All 


fmm ih^i the vthole un t r- 

‘■‘ i. ..l^f ’ i;< ... . ’’ '•... »v. *i..' I.. 4 


rai«ty’l«j»,feiweett 

^'•- " ■-ij , . 


|^|i haw. a.'isuiGttl ttjroiu_',h- 


cjlirt tb4S'-^?i!y.4^|’i0^dfec4t^^^ ipt oxygen in the 






,f^periment, that 
ii kon still contains carbon. 


i 


'*!i 




ipt ,exce^^ihe' prr^0l»»jon pt 4 per 

i s‘(er- 

v4 « #*. vt i.« 



iiat^ 


'^.;hei^y* ^|i5e'W^|tef4t;ctiont;, 
iittiftetei'cakilpr^^^l^^njv -jlic usual 

jat^POl/ that if 
yi'nTOifcielaU this 
^Uciun-s, 
aip ev^ji not 
re^ofd^f irpu> but 
rtlitt.’. “^nd the 
S,.- Hence it 


4bi 

Tnc^^ 

Wse,' w 

an 01^6 dl' 'lk)« popi 
wietal, whtbtf must 
must also coutmue 
be contpletely sepamt^ in“tii* 6 ’|k 
always reniatti mixed wkh it i 
same must be true ^"'a^lphur ^ 
tip'^rs bow necessary th«i^^^5|jS;ipftbe faults 

.-dP^ 0 % to have at hi^i^^tbe 

^tS‘^r(JparaUort; sik^'minute 
cjitSiBtiiies cannot pdslibi|p|«||l||) 6 ^ out atten¬ 

tion ha^been parlioularlyi 

.. <, f ".79 '. . V ' - 

;r ', 


It is geijt#jra1«^believed'tli^t iroiv^Kfo^Iy two dwrees 

* f *7* * .. i_ lit .t't 1 1 . /I « ^ t 

the red oxulc j 
uery ebtebr, 
’S solutteif) in 

iicklii* Several^i^kcums 

% example, we |dd'caustic ammoDb to aTr^^eprnly 
of in tkoriatic or sidplioric al:Kl, and 
|^e»p|iK> 4 cccbiiobainiopphuric air, evoi a.*eoBsifieratiic 

‘ ; . ' excess 


of oxidat ion, ,ibp%f" tk^!^,jsnd;, 
and that tbe bJac^^' -thi'^lliiluf asithi 
is that,, into, w&h iroiil^s^blaniged: 

a'..:.I .' O _______? 


wever io coatradipt 
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excess of ammonia will this case bcrable to,j 

tlov. n the whole quantity ^ -’ • 

yirirl fh#* otonrlerifr 




' ■ coHtia^i 

tjiurt's u-Hi. a |.reeii a»id ^ 

t-hunr.e u'i colour takes piaee itathe .wi 

} : tion'g i!k‘ 8<J ^jpearances would 
r!i!Tc (!c:>rees pr'^^xidaiiou;, tiiat 
!f''*.-(-s! degree 't^tat it is pi’csci,^| iaithese 
M h.i'; in ■?<,.*,« respects a the 

ouiuoivia; bill fhst wb‘'n the m U a^millpd, U;,is fhillkr 
>/'(.:, IS convened intio black Tor hhii* oxide* 

;r' ipi’e e i'his I.xpiiwmtion .IrnVf. bug {h^vn^il ,, 



uuuiiac^ the ^trid';wiil). rfikahne, and will deposit 

blue, green, aad-yieilow’v^fede, vlicn cNposed to the air. 


ilii with 


V r "I 

:.r«dIllicit’of sal aniinoiuac imue|> 




spoes tjot thexligjBti%#^pt|ge. 

it was probablythat Thenard consi¬ 
dered tiu white,p»;i|^US(^,Ol^^i^,iTi these experiments as 
a i>jotoxi(ie in its J'^Pp^^^ll^^jFjlkjbygenizaiion ; and as he 
ihought tlut fcntpvfiw, Snqab^lt «%ie sails oi different de¬ 
grees <»r satbias hence* derived an astonishing 
itumbtM’ ot prosaic saiis of iroa. 

iof laborionl'#5»d inli^nions expert- 
|iilhc-quantifyT|F oxygen of the prof¬ 
it per cent.,^J*tK) parts of iron com- 

i. I*-* II I 1_ 


Slii 

iJiichoIz, by 
nu'ms, has det 
nxi-de of iron 


ii*/-j- wi ■ vv c imvc 1 iiM[jci' aui'u iiiiii/'fii 

piirtte of the protoxide, 100 parts of «{w:it) are'united to so 
much of tlic ppotoxide as'will furnish 99'£2, of the red 
Voi, 41. No. 181. 3% 1813, V oxidc^ 
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wntaintM €8-78 iron. Now, 100 parts 

cffi^^^lphuric ittci<ftsiKpire, io 4]^ base by which they are sa** 
turated, of 4t>«ygea, and 68'78 : 20*29=: 100 : 29*£ ; 

a. result w^ich s^reeS' fory accurately with Bucholz’s ex- 
pcriineiiis. 

I exposed ten ^j|#ammes t»T orystallized sulphate of the 
protoxide of ir«n,.m a retort, to a heat which was kept be¬ 
low tuition, in ,order ta-driwc ofl' the water of crystalliza¬ 
tion Hlhey lost 4*63 gr.’ Thev were then kept in a stale 
le^lagfiition, until the acid was conipleielv expelled, and they 
a^rdad 2*82 gr. of red oxide ; which h.ad consequently 
ite^tVeotnbined^vith 2‘812 gr. of sulphuric acid, and which 
contain 1*95 gr. of iron. The acid, the iron and the water 
•tmount together to 9*422 gr. The remaining *378 must 
have been the oxygen of,the protoxide; and 1*93 '578^ 
100; 29'6j so4hat 100 pa|ts of iron were united to 29*6 
ofes^en. 

,Since m the-dry stilphate of the protoxide of iron 100 
,<^rt3 sulphitrjc, acid are combined wiih 68*79 of iron, 
'■Wnd the^®XVgcG^t^tcessary lor its oxulaiiou, this<'.xy'',en nmst 
ehher'hft % *jt‘'j|ccordjrtg to the fm-egoing calculation, or 
2i lasjh'tdfof'ihgl whw is deptained in the red oxide, tor 
f JOO parts of iron: js cgsy ilo isbow that the latter suppo- 

siiiondead^ to cunseq|Uences which, do not agree with the 
, experiments ; and the’ fhrmcr being supported hy tw’o dif- 
‘ I'crent modes of calculation, we may consider it as sufficicnily 
established that the protoxide, of^n consists of 

Iron- 77'i‘2 100*0 

Oxygen .26*78 29*5 

The truth of this assertion may be thua demonstrated, 
it we burn the sulphate of the protoxide.in a properly re¬ 
gulated temperature, the protoxide becomes converted into 
an oxide at the expense ottifce acid, a,part of which is de¬ 
composed, while anolhqt part passes' byer undeconmosed, 
or remains behind, according to the!'degrce of hea^ em¬ 
ployed; the salt containing, for 100 parts of imlphuric acid, 
84 or 89*07 of the protoxide, and reiquirirng for its complete 
oxidation in tbb first case 15*22 parts of bxygen, in the se¬ 
cond 10*15. Since in this process^'^bc sulphuric acid is 
only reduced to the* sulphurous, 1S*S^ parts of oxygen 
w'ould imply that three-fourths of the suljihuric acid, or 
76|; parts, but 10*15, that half only was decomposed, and in 
tbe latter case we should be able to obtain from the salt oxi¬ 
dated by ignition more than one-fourth of the sulphuric 
acid unaltered. lo order to determine between the>e alter¬ 
natives, I took a portion of sulphate of liie protoxide, cry¬ 
stallized 


12 ^’ 
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ftalVized in fine grains, haf^ been lately prepared 
solution of iron filings, ar^'^fl ;iwash«d#co«»4be adfflilsnt 
liquid; I fill^ wiiii it a iitolt inch long 

and .!• ot inch in diainet^: 

bath to a beat 'vhich was gi^doill|^:3OT^44i^ "I'he 
water of crystallization was colleottd to 

the retort, and the gas was carried 0^'by a lubr^^ich 
opened undef water.^ When the m^ssf httd beett^^ly 
ignited fur ^out an linur and a^half^ 
sulphurous keid was almost entirely discontmUi'd ^|^ l 
drops of sulphuric acid appeared in the neck of 
I now stopped the process, and sufiered the apparatW’'^ 
cool. The residuum left in the retort was dissolved in 
water, and afibfded a reddish yellow sohnion, in WflicH 
caustic aimnonia occasioned a t^d precipitate, W'iHiooi^«|ri 
trace of a mixture of bine or oxide. +The part'^rPr^ 
remained iindissolvcd in w attf was dissolved by hi 

pure rmuiatie acid, nud caustic aiiutiQiiia 
both solutions.^ 'lilie red oxide thus obtamed, 
ignition, ‘2*4’gr. and vyg* not iirt'he least 
when it was ruWicd iql6r||ue powder, 
no protoxide* OKidc^lup)^oie«‘lhe':|^|l^i^e|||pi^ ■ 
gr. of snipburltp acid ih thc^solphstu. To in 

water and in muriatis^'acid as nkich more of was 

added as was neces.safyi'fbr saturating the am*, 

jnonia which hadTjten'employed j and then by weans of 
the salt of baryta a pr^pfitate of 2*92 "r. of sulphate of 
baryta was oidaiqcd, conlaunng one gr. of sulphuric acid ; 
that is, somevVhat more .than onc*third, but not quite half 
of the whole ifulpb-urtc-acii!, that which wun distilled t^ver, 
as well as ihat wbieli converted mio oxygen and sul- 
phiihc acid gas, bcli% cxchul^ lroin the account. Since 
therefore It'S than ,|.hTec-lj^ttf|tl of t!ie wiiolc quantity of 
acid is required toi’The''COt!rv'eKibiit ol'Uie piot/ixuio into itu: 
oxiuc at iis c.xpense, the protoxide must contain more than 
22-125 ol oxfueo ioT iOO parts of iron, f.nd llte forriur, not 
the latter, of ih^ pioporuons mentioned must be the true 
one. •*•>■■^1:^5.. 

Iron thcrefofts^liK in this respect the same relation to 
oxygen that sldpnifr has: in its highest degree ofoxy- 
gcinzation it combines with only half as much more 
oK)'gen as in its lowest; unless future cxperinienls should 
show that some lower stage exists in particular combina¬ 
tions of iron, which are yet little known; fw examjile, 
in the colouring substance of the blood. This «circtim- 

Y 2 Aiance 
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expUiQ!» why ifch<f salts of the 

irofimservi 
coosomatit. 


Whajt 

the 





with any of the khowu 
j^Sttlpbvir. . 

tween the white, the black, 
precipitates from.t'bp s^lls of 
Ji^esii^ ojysell' unable to’expUin. Is 
y Qiaty be subsalts, the white of the 
ue and green, triple combinations, 
|triple fieutral salt, and containing the oxide and 
in differenl* proportions ? This at least appears 
to be the most probable conjecture. 

IjjA. future number, the reader will find'a more satis- 
account (»f the nature of these substances by Mr. 
!^ii|tj^ann t Gil(/ert,^ We have not yet seen Mr. Haus- 
Essay ; but in the G^th niimbep of Gilbert for 1811, 
bibe following, remarks of our author: “I am im- 
Mt, Hausma^u’s Essay on the Hydrates of 
communicated to me some results, which 
f^ree well with my principles. I have 
I# obtain a pure b> cl rale of iron. 1* is 
^todet€rmine.the cjuesiion satisfactorily, 
4^hi(|^ boc^ ofteninBuences the quan- 
m up, 8y» my'experimehbs demonstrate, 
the nature of tbe^ precipitates is confirmed 
o^urrenee of such compounds in nature. 
The black magnetic iron ores, for instance, contain an 
oxide of which the oxygen is two,^^ three or four limes as 
much as the oxygen of the protoxide, notwithstanding the 
powdered mineral exhibits no traces of a red or unmagnetic 
oxida. The grass-greco viirioi of iron, ^nd Prussian blue, 
are both triple compounds of the protoxide^ and the oxide 
with ihe same acid.^’] 


*} 


From the experiments which J haye here circumsfan^lly 
related, the simple law of chemical affinity, which I |i%ed 
in the begirniuig of this e^say, is demons^ated in a pretty 
satisfactory manner. They show also th,cl|ruth of ihe re¬ 
lation which ftdktws from this law j tfeii every acid re¬ 
quires an equal quantity of oxygeu'iji'^ery base with 
which it forms a neutral salt; so that me^uantily of the 
base, by which an acid is neutralised, depends on the ca¬ 
pacity of its inflammable radical for oxygen. 1 consider 
myself therefore as now authorised to employ these laws in 
the fint^sis of the alkalis. 


v‘ 
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delating to the Sulphuret (mS'ijm: 
the Sulphmh jdcid. Extritci^ 

Manuscrtpt' Commtwication of 

In order to obtain lead perfectly 
solved and crystallized the nitrate of the prOtoxi< 
the mother liquor, when slowly evaporated^ rema« 
fectly white,-and,\vhen digeslea with oarbonate of a 
exhibited no copper .upon passing sulphuretted H 
through the fluid. Frequently arler three crystal! 
decided marks of copper were observed. The purified.sltt^ 
mixed w ith charcdal dust, was burnt tn a Hessian cruif^e^ 
and the lead obtained, in order to free it from the 
adhering to it, was Kept for some time ignited. 
dissolved in the nitric acid, it exhibited no mai^ ^the 
presence of any foreign substance. - 

A. Sulphuret of Lekd. 

Twenty-five gramines'of this lead, m SJEfafl 
put into a glass flask with a narrow 
of sulphur, wViich had be^n kept for half alb 
over a spirit-lamp, and which was introduci^' 
fluid j they were heated slowly until ib'e gfastP'bi^n to 
melt, tlie opening of the flask being dosed, when no more 
sulphureous fumes apj:«ared, with a stopple of charcoal. 
The sulphuret, which had assumed a crystalline form and a 
metallic splendour, weighed 2S*855 gr.; so that 100 parts 
of lead had taketi up only l.'i'42 of sulphur. I therefore 
imagined that all the letid hud not combined with the sul¬ 
phur; and taking ten grammes of the compound, I mixed 
them very carefully with pure and dry sulphur, and heated 
them together in a smaller flask, until the glass was soflcn- 
ed^itet they neither acquired nor lost any weight. 

Tws 'experigient was repeated with 15 gr. of lead, whence 
I obtained 17*31|(6 of sulphuret. Upon another repetition 
it aflFoidcd 17-31^.# of the sulphuret. Ctmscqueiuly ac¬ 
cording to theseIptiMtlfiments, which agfcp perfectly with 
each oUur, the ft^^niret of lead contains 

Sulphur 13*36 15*42 * 1000 

Lead.. 86*44 100 00 , 648*5 

Notwithstanding this agreement, it is still very possible 
that the quantity of sulphur is here represented as too^mall, 
since in so strong a heat it was impossible to keen tjie ves¬ 
sels air-tight. In my earlier experimepts, 1 found that |00 
parts ol lead took up from 15*55 to 15 56 of sulphur. The 

y 3 sulphuret 
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was powdery, and,i,^rk gray, without meteilltc 
lusife. X at ftlttattrlbuted thifXl^uftpurities in the lead whicfl 
1 Uienempla|^4yi|iSi|jtfWrw^rd5^t^^ that it depended on 
^he presene^ ill } had mixed ten gramntes of re¬ 
cently p re pare d ret of lead wir-h 40 gf. of ignited 

<)£id<?fS|'tiu, ai>^^^Ped the mixture in a small glass retort; 
Itence ,f obtained, with some sulphurous acid gas, a tew 
water, The same happened a second time; and 
asd^p thc instant before ignited both the substances, and 
ha^P^'ed them while still hot, the water could be derived 
Ifo^^uo other source than from hydrogen in the sulphuret. 
iifiact, when f ignited some sulphuret of lead which had a 
inclaliic lustre, and Iradbecn prepared in a white heat, to¬ 
gether with some oxide of tin, I obtained only a very slight 
tra^pf water, which clouded the neck of the retort, 

twasiicnec induced to make sonic experiments on the 
h^dr&frm. contained in sulphur. In these experiments it 
wlS'i|||ieirVed> that mo^t powdered substances, which 1 had 
n moisture by igniliou, when they were again ex- 
posej^o^il^ open air, and then, without any alteration of 
the or temperature'of llie atmosphere, after some 

hoiu's aj^n ignited in a small glass retort, afTorded some 
watcfmjfte ntek of the retort, which however was only 
cxtrtcaltem alUT the tempeiature had been raised far above 
the boiling point. Hence it is very difficult in such ex- 
pcriincnts to avoid the moisture, which adheres mechani¬ 
cally to the subslantc, and which always makes the result 
somew'hal loo great. 

Five grammes of sulphur, wdiich had before been dried 
by fusion over a spiiil-Iamp, were mixed with fifty of the 
ignited protoxide of lead, and exposed, in a small glass re¬ 
tort, to a temperature which was gradually raised. The 
retort was furnished with a small receiver, out of which the 
sulphurous acid gas was conducted into a glass tuhc^iled 
with muriate of lime. When the retort had beeiiT^illted 
for half an hour, it had lost *9 gr. in wci|^ht,'’while the re¬ 
ceiver bad gained *157. "nie water i%the receiver was 
tasteless, and had a slight .su]phureoas^||;ell. . Hence the 
sulphur in this experiment had affordeS^’lS per cent, of 
water. It conld not have contained the whole of this 
quantity as adhering moisture, having been previously in 
fusion; and the'water must have been formed from the 
hydrogen in the sulphur and the oxygen of the protoxide 
There remained in the retort a mixture of' sul¬ 
phate sulphuret of J The quan- 

obtained indicates somfiwhat less than *4 per 
i cent. 
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ceui. of, hydrogen in the sulphur. Since this quantity of 
hydrogen bears no propot^u to that which is cotiMhetl 
in suipbiiretlcd hydrogen, *t cun only be,,^onsidcre'd as an 
accidental impurity, arising from preparation 

of I he sulphur, and inseparable fusion or by 

sublimation. It appears therefore unnecessary to 

consider sulphur, according to the inpimous hypothesis of 
Davy, as a triple combination of sulphur, hydrogen* and 
oxygen ; for, if this idea were true, the quantity of b]|^)g*a 
contained in sulphur would be required to be exprsiyihy 
a number obtained by dividing the hydrogen of sulpb^tted 
hydrogen by 2, 4, or at most 6 5 which however is not^lbs 
case. 

B, Protoxide of Lead, 


Since the composition of the protoxide of lead has served 
as the foundation of most of my computations, t ha^ 
endeavoured to examine this body with the greatest,possible 
accuracy in the continuation of niy experiments j ft'Have 
not however been able to remove every UifficuUy|; 4 »iiis 9 i after 
the repetition of the experiments which are now tflrbe de> 
scribed, 

I dissolved 25 grammes of the same purified vvHich 
I had employed in the experiments above described, in a 
glass flask, in pure nitric acid; I dried the solution iti the 
flask, and ignited the salt carefully, until the air which I 
drew out of the ignited fi.iik with my muuth through a 
long glass lube, no longer contained any nitrous vapour. 
The flask had now acquired an addition of 2 C S25 gr. in. 
weight: consequently the cxpciimcnt confirms the first of 
the former scries relating to liie composition of the prot¬ 
oxide of lead, and shows that this protoxide consists of 
Lead.. 92-85 100-0 1298-7* 


^ Oxygen 7*15 t t luuu 

other calculations, I think I may venture to assert, 
that if ihesespumbers represent the quantity of oxygen as 
somewhat greadlr than the truth, it cannot still be less than 
7*633 for 100 (^f'rkad. It is unfortunate that the bodies 
which are the i^i^^apted to afford foundations for compu¬ 
tation, take up me smallest quantity of oxygen, so that any 
unavoidable inaccuracy m the experiments made with them 
is proportionally of the greater consequeqce. 

, f have therefore possibly been in an error when I have 
get down the oxygen in the protoxide of lead as very pre¬ 
cisely equal tg half the quantity of sulphur 
the same lead. '' 

' y4 C.$uln 
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C. Sulphate of ike. l^ioxide of Lead* 

1.) I di6SoIl?><!fi^4N) gr-. of piyw hind in nitric acid, pul the 
solution inta^J^Wil^iriSciW with sulphuric acid in ex¬ 
cess, dried it ignited it. The sulphate ol lead 

weighed 43'9 lOO parts of suiphurio 

acid^ett satUraiea%3r 278-77 of the oxide, precisely as in 
the (^«ter exjierinicnts. 

gtammes of pure protoxide of lead were dis- 
soli^diPpi nitric acid, decomposed by an excess of sulphuric 
aridi^plid dried and ignited in the platina ctucihle. The 
driM'protoxide weighed 40*77 gr.; so that 100 parts of 
snip*iiuric acid had united with 278-53 of the protoxide. 
If I omitted to employ the sulphuric acid in excess, a part 
of it was driven away at a high temperature, by the nitric 
acid, and I obtained a mixture of ilie sulphate with tlie 
simple protoxide. 

3. ) l-;dksolved 15 gr. of the protoxide of lead in nitric 

acidi solution to dryness, dissolved the sail 

irf precipitated the protoxide by the addition of 

the sii^ha^ of ammonia. A little mure sulphate of lead 
was separated from the clear fluid by the addition of some 
caustic amdronia. The precipitate, collected and ignited, 
weighed iiR-36 gr. 

4. ) The same quantity of the same protoxide treated with 
nitric and sulphuric acid in a platina crucible, gave 20*SC5 
gr. of sulphate of lead. 

According to these last experiments,. 100 parts of sul¬ 
phuric acid would saturate 27U'5(J of protoxide of lead. In 
my future calculations, I shall take for the proportions of 
sulphate of the protoxide of lend 

Sulphuric acid .. 2G-3S5 100 35*8 

Protoxide of lead 73-6lo 279 100*0 


From all this it may be observed, how extremely dif^ult 
it is to obtain a {>erfect coincideiiec in the results of a||^- 
tical experiments; a portion of the weiglit which is scarcely 
if at all sensible on a loaded balance, has f’scquently a ma¬ 
terial influence on the result of our cal^qliLfeous, in which 
the error ir Often ihultiplicd. 


, D. SuIphttJ'k Jcid. 

I have shown by my earlier experiments that the sul- 
pburet of lead and the sulphate of the protoxide eontain 
solpbur tod lead in the same proportions. If now, accord- 
ing‘to the; first of these experiments on the sulphate (C), 
and according to my former experiment^, 100 parts of l«id 
^ afford 
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146‘3^f sulphate the protoxide, and acfarding 
to the experiments on the’,protoxide (B^ 7*7 parts must re¬ 
present the oxygen of the 'protoxide»:j|^fe reniain for the 
sulphutic acid 38-63, which must t:ofJlral|t**f-42 of sulphur, 
that is, as much as combiius with of lead (A). 

Consequently if 38 63 parts of acid' contain 

15*42 of sulphur, this acid consists of 39*93 sulphur and 
60‘08 oxygen. But since in my experiments the quantity 
of sulphur in the sulphuret of lead is in all probahl^ fer< tpre- 
sented as somewhat too small, the sulphuric acid pos¬ 
sibly contain a very little'more sulphur than this pro[^:t^iOn. 

I shall show, in the second part of thi"; essav, that/'to 
judge from the calculations of the oxygenized caiburelted 
hydrogen ga>j, of the oxide of carbon, atid of sulphuretted 
hydrogen, a -degree <;! oxidation corresponding lo that of 
the carbonic oxide must be possible for sulphur; and that 
the sulphur must be lo the oxygen veiy nearly in the pro¬ 
portion of two lo onc; and I hope to make it probable that 
this state of oxidation oi sulphur is found in the sulpliqretted 
muriatic acid. In tins case, ] 5*4 2 ]>arts of sulphur must be 
combined with 7*7 ofoxvgen. The same quanlily of sul¬ 
phur, with 2X7*7, that ii, with 15*4, ofoxygen, will con¬ 
sequently constitute the sulphurous acid, and wilb 3X7*7, 
or 23-1, the sulphuric. According lo this view of the sul>- 
jecr, the sulpliuric acid must ccmlain in 100 parts 40 03 
of sulplmr, and 59*P7 of owgen, tiie sulphurous, 49*90'S 
of sulpiuir. and 50 032 of oxygen. If we c.deuialc I'or ihc 
*;ulplutc of the protoxide of lead, aecotdltig to ibe.^c pro¬ 
portions, we have 1 4*62 (jf this sulphate l-;i JO of lead; 
and tliis is precisely the result <.f the lirsl <ji my furnicr ex¬ 
periments on this snb'iauce. 

From this view ol' ilte subject we, may derive another 
mode f>f eompuiing the comfjosition of the suipdiurlc acid. 
W^jyipe lh.it the protoxide oI' lead, which saturalos a given 
qtilfflwhy of sulphuric .acid, contains exactly one-third as 
much oxvsreu as the .leid: and it must contain exactly 1‘. ilf 
as much oxygeij^* as the sulphurous acid by which it is sa¬ 
turated, since thifiBulphiles. in becoming sulphates by the 
absorption of AXj^n, do not alter their slate of neutralisa¬ 
tion. Now, since 279 parts of the protoxide of lead satu¬ 
rate 100 of sulphuric acid, and these 379 pans contain 
19*95 of oxygen; consequently the surjihuric acid must 
contain in lOO parts 59*85 of oxygen, which differs only 

TtsVir froni the former determination. Supposing the 
analysis of the sulphale of the protoxide of lead to bb slightly 
incorrect, and that for instance 100 parts of sulphuric add 

saturate 
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iatai|^79‘^ of |>mtoxUie, |fai|,>^f)errmeftt^ill pfliiwUfaf 
i^ree with this .cakdiation. of the pro{M>r<« 

thus dcttnrfls^^il^ the tuifthuric acki fpc^ U>at of. 
40:60 for theand oxygen is so iootnisitteiable, 
that wc itiay s^^^^pipine these numbers as the tcue oneSi* 
He^ce |h4 quantit^dllMtlphuric acid required for saturating 
a given base may bd found by multiplying its oxygen by ' 
aifdi-that, of the sulphurous acid, by multiplying the 
oxy^.W the base b>' 4.. 

\Wliitonot expect to obtain complete accuracy in these 
analyses until we shall have ascertained, by a very accurate 
coffwparison of the specific gravities of oxygen gas and sul¬ 
phurous acid gas, the exact component parts of the latter, 
as in the case of the carbonic acid. 

[To be continued*] 


LIV. Recount of a Meteor seen at London and other 
Pl(U^ m the Night of Monday^ March 22, 1813. JBy 
3o$im Steevens, Esq» 


To Mr. Tilloch* * 

Sib,—A s every phaenomenon in meteorologj', however 
trivial, furnishes certain facts towards the improvement of 
that science, I take the opportunity of communicating some 

J )articLilars relative to one that appeared on Monday night 
ast. Being in the centre of Moorfields at 9** 22™, viewing 
the configurations of the satellites of Jupiter, (which at 

that lime were * • O'* nearly) a meteor 

of the shape of fig. 1. (Plate Vfl.) presented itself almost 
in the field of the telescope; its diameter was about 15', and 
at first nearly stationary and not very bright; it appeared 
near the margin of the small thin black cloud from wh||ace 
it proceeded westward, which was in the direction ^nlka 
larger end. By the time it had passed lhrough*20°, it had 
acquired a grtat brilliancy, at which period-it was so much 
elongated as to occupy a space of 3° or 4^the head being 
, very much flaiteucd in the front, and dirtail terminating 
in a well defined point forming a very acute isosceles tri¬ 
angle. At its first appearance there were several radiating 
pmnls projecting ffoin it; but after having proceeded about 
in front had tormed themselves into globides 
of them perfectly unconnected with the 
driyen before it during its whok passage. 
H bearing ratheiftQ the north, imd 

described 
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^iaie0>«(} ne^]y a right fj^sing about 3*=^ nortii^l^f the 
JPIetadea, and becaina^iiaxljpct near another biack cloudy 
having passed through a space of abcaiii <K)®. Howeverg. 
from aa proimnity to the earth, its apparent place, direc* 
tion, figure of its path, &c. would viwy very materially to 
spectators only a few miles asunder*-’ 

1 understand from a person who saw it at Hounslow, 
that it at first appeared to the east of the zenith, pro* 
ceeded due west; and from another, who saw it at Haorow, 
that it appeared to descend almost perpendicular., andipearly 
clue south: he conceives that its duration was nearly hail a 
minute. 

It appeared as view'ed from Hackney, by Mr. C. Parols- 
sien, to be due west, and that it came nearly in contact 
with the apparent horizon before it was extinct. He con¬ 
ceives its apparent diameter to be crjual to hall that of the* 
moon, and the intensity of the light much greater than th tt 
of the moon. Its distance certainly could not be very 
great, as I distinctly heard a hissing noise, like that of a 
squib, as also a crackling like that of a cat’s back when 
briskly rubbed with the hand. Several sparks from the 
back part of its head were detached during its pa<!sage. 
It first appeared (as seen from the point where 1 was su- 
tioned) about 2® north of Jupiter, in a line between him 
and the star Castor in Gemini, and proceeded in the direc¬ 
tion laid down in fig. 2. Before it vanislied, its velocity 
consulerably abated, and its brilliancy was very much re¬ 
duced. Several of the globules of light were much eit- 
larged, less luminous, and had receded to a distance nearly 
equal to twice the diameter of the meteor; the whole dura¬ 
tion was about 3'’'’. 

Having been engaged during the day in some experi¬ 
ments on the Croydon canal, which only occupied my at- 
taqlion at intervals, 1 had an opportunitv of observing a 
vilPty of changes in the atmosphere. The tiioriiing was 
showery; ^he wind variable from SW to NW. Barometer 
29,6; thermoipeter 44, at 9 A.M. The middle of tfie 
day was morcAie, sometimes quite calm, and the sun 
bright; about wo o’clock several dark but thin clouds 
arose in the south-west, occasionally approaching and rev 
ceding from each other, and at some times nearly stationary ; 
but on their arrival near the zeniUi,*shght squalls and 
showers ensued: this continued at intervals for about 4a 
faouf'Until six o’clock, when .it was perfectly,call#: ilong 
the line the canal, although the windmill 
Surry (and which hi lOp feet lower; than 

-mydoa 
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Croydw canal) on the gouth-east bank was in brisk^Dtio^ 
tion with twp of the sails part^ fiiried. Ciopds now bt- 
gan to form round the whole horizon, of a dark colour* 
and appearing to indicate thunder; the general mass re¬ 
mained nearly stationary in the horizon, while small tliin 
ones passed the meridian, most of them giving out a few 
drops of rain ; this, continued till about a quarter past nine* 
Most of the clouds near the zenith disappeared, and two 
or three small meteors or falling stars displayed themselves, 
by darting nearly perpendicularly downwards. 

i am, sir, 

Your most obedient humble servant^ 
Tower Royal, Marcli 27, ISIS. .loSKPH StKEVENS. 


LV. Diss&riutum on ihe Painiing'i of iha middle Age^ and 
those called Cothic. llxtrarfed front an unpublished JVork 
on Fainting, by M . Paillot dk Montabert. 

[ConcluJfd from p, 17S,j 

Analysis of the Quolities uf the Painters of the middle Age, 
and their ParalLl leilli time of Ike ?no<>i eminent modern 
Painters. 

W E now come to Raphael. Not only was this celebrated 
genius nearer antiquity, ironi the time in which he lived ; 
but I am convinced that he formed in the midst of his 
career his taste and ideas rathf r upon ancient models which 
he incessantly studied, than from the indncucc ol’ the works 
of his eminent coineinporanes. 'i'he latter assisted him, it 
is true, in this impo^ino; execution of clair-Oicnr, and 
steadiness of pencil winch have sjnee constituted the best 
part of the grand style ; but to the aneienis and to his pre¬ 
decessors he was indebted for his chaste love of truth, and 
simple nature: it was to the aneienis that be was indelM^ 
for that simplicity which charms in his figures Ind in his 
dispositions; and above all for that expres^on wliich was 
so much in unison with bis great ni’nd. Who can explain 
his sensations when he designed the animated figures of 
Masanio, or studied the bas*icliefs and paintings of the 
ancients'; or finally, when he translated into a belter lan¬ 
guage so maiiv images of the painters of preceding cen- 
Tunes,- ahd wdiosc reputation, still resounds throughcrut 
Italy? ’^I^is is impossible; but it is be^^ond a doirbf^that 
whM ,;€«ii^Uiitcs the ditference of succeeding painless is 
the iiel tire qualities which .bave so long after 

r .; ' his 
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hw time constituted tlife difiei^nce between the ancients 
and the moderns ; and "it i# also beyond a doubt, that the 
same man who exposed the drawings of Albert Durer in his- 
workshop, collected all thosse which the pannings since his 
time could turnish, and which he trequentiy imitated. We 
know besides, that this great painter rttaintained draftsmen, 
even in Greece, in order to profit by a'd the modds which 
he thought could be useful. Such therefore was the su- 
perioriiv of this inarr: he was nourished by those very 
fruits which we would reject, aiul lound infinite resource? 
in pictures which wc can neither apj^rceiate nor bring into 
use. 

I have only cited Raphael, a? yet, for the sake of ’ tnoic 
striking comparison : nevcribi less, every liody knows how 
infinite was the nvunber of the piiutcrs of the sixteenth 
century v'ho were eatjer to uriuk at the ‘same tounlain. 
How grand is the reflection thus picsentcd to the mind ! 
It is clear that thf art had dcycticiaied, when wc no longer 
follow the cxceilciU models of the middle ajie, or those of 
antiquity, and v\)un artists Ii avc recourse only «o tlie mo¬ 
dern works of the most tanmus masicis I'f llieir ov.n cen¬ 
tury. Indolent artists found it more (asy and convenient 
to march in the steps of tiic latter, than m go iiack to more 
ancient models, which have now perhiijrs vi!ii<hed. 

Painters previous to the time of flaphad had therefore 
studied the art by releiring to ancient moiiels; but after 
this great man, they couMiited only recent produetioiH ; so 
that, in this art, the order of the eleuiciits has been per¬ 
verted, and there aj'-pcared on the earth a new and uunalnral 
style of paintinu, of which no nation was acquainted ; for, 
if Apelles or Ztuxis were to visit our modern temples 
and palaces covend with all ihe woiks of the a-t from the 
Pfimatici to SUmone and Coiica^, in spite of all the 
taieniof the painurs who li'led up this interval, these two 
Grfigrtin artists would have understood nothing of liie style 
of painting *of the three last centuries. I am of opinion 
that we might indulge in a crow cl of new specula¬ 
tions, by ende.iviHiring to demonstrate the iutluence of a 
degraded si\le of painting over the Christian rcl gion and 
worship,—an tiifluence recognised by all the lollowers of 
paganism ^ and wliich Christian priests have not always 

• Wj^cu it is considered that these most famous artists of the Neapplitaa 
school thtjr au ill the finest climate of the world, iasjt[oyer the 

ruins of Poriici and irierculmieum, ^nd those of several monunl^S which 
they could eiamine daily i we cannot help being: keenly afiected .with^this 
influence of she Khools avef>4he disiutes of nature and good sense. 

■ taken 
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taken into prnf>er consideration. What have we to 
in ihe schouis of recent tiinea, to the great and essential 
.qiiatities which have been perpetuated by the study of 
the fragments of the ancients? An academic luxury,—an 
abundance of shadows without substance, a corruption of 
taste, and an absurd inciipation of the human mind : finally, 
a dc'gradat inn of the art^ which lust its nobleness and its 
o^riginal <tbjecls: we ought here to confess, that since the 
revival ol letters ui'Kier Leo X, the moderns have always 
been too stupid i^r infatuated with all the pompous appa¬ 
ratus of new and increasing knowledge. Fnim this time, 
pniie laid down barriers in the schouis, which isolated u$ 
irom antiqnitv; and notwithstanding the great examples of 
some admirable men, contempt and a blind attachment to 
routine exercised full sw'ay. What I here mark as wortliy 
of reproach is rather, as has been shown, the vice of the 
schools than that of artists in particular, and many painters 
of nndeniarde talents permit us to guess how devoutly 
they woiiltl have ff>llowed truth and nature: none of them, 
it is tine, had the liberty <jf profiting by the knowledge which 
ie hit'c bince acquired, nor the models which I have al- 
tp; for this return of good sense ^^^as reserved lor the 
the present century. 

ij;umlcrtakina the analysis of the important qualities 
W'hief?’Jre trace in the nroductions 6f the middle age, ve 
IHtebt to attempt a definition of the situation of all those 
•‘■wi^are occupied in the cultivation of the arts; and we shall 
cotavuVGcd that the greater number are guided in 
their (hkotyi^lore Iw halntiulc, the dicta of authors, the 
cxclamatFon^lff would-be amateurs, and tlie party spirit of 
the day, th'arfhy the cd’ects ot philosophy, and of a constant 
study ol MatinC, llul it is not to those who are desirous of 
constamly.iniilgling .Vi)c! copying that I address these pages. 

'Jf all IMfl. painteIS of Europe were at present agreed as 
to which they ought to study the anc^ts 

both as^|Pll^)e in general, and as to drawing ih particular j 
if \vc saw' them all marching with a unifoj|;p) pace, and en- 
deavoCtring to lay hold of the grand maxims of antiquity, 
.iw|jich render ihe arts so durable, it would certainly be very 
l^lribsurd to propose to them as the subjects of thetr contem- 
plailoiis, the pmductions of those very- ancients imptv 
.verished and almost extinguished, and to vamp up ceriaiti 
the lifteenlh century, which would have dL^igtl^ced 
* * St days of Greece: but as the innumerable cME^timis 
schools present them wii|t ihodbis of so 
opposite kii^ds, anistt^urs; 

and 
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fich specuktors, do not cease to boast in th« very 
same language of ihe myriads of pictures of all tastes, all 
styles, and ail manners; it is not surprising that amid this 
confusion which astounds artists more and more, the 
paintings of antiquity have lost their endit; and those 
v/ho praise them, only do.it whei\ forced to it, and without 
endeavouring to be acquainted with th^i. In this state of 
things we must successively go back to the fundamtaital 
principles of the art. If we only derived from the com¬ 
positions of the middle age, the advantage of belter appre¬ 
ciating the fine paintings of the ancients, a con-iiderable 
profit would he the result, and perhaps some docile artist* 
would be more easily brought back to the true path, when 
this same painting of recent times, which is less removed 
from our present schools, would appear to them more esti» 
irtable than they had hitherto imagined. 

I shall now exhibit a succinct analysis of the qualities of 
the compositions of the middle age, and compare merely 
the following jiarts; the arrangement, expression, draperies, 
concluding with a lew words on colouring. 


Of tlif‘ Atrattgivicnt or Disposition. 

When we attempt to study the disposition in the workts 
of the middle uffc, we always rccofrni.se an emiiiation of 
the ancients, and we caimol doubt the respect wlncl^ity 
have mainianicd for tbe most famous models. 
certain amateurs ot ptciiires of genii grouped and r.'ranged 
academically may sav, lltc noble, simple, and vniform dis¬ 
position of these pa.mmgs is owing to the study of bas- 
reliifs, camci'S, nod 1111:1.ivtd stones, winch so many 
routine authors inierillet p.uniers Irom imitating, as well as 
from the study oi ancient monuments, almost a 1 of wliich 
excel in the order of the »i!rangcnicnt, and by delicate cal- 
CLiUtions which are incomprciicnsliblc to vulgar organs. 
R|^iac'l, as well as other pamlcrs of his time, has fre¬ 
quently iiHitattd tins fine mcihod ; but sul)seqncntly the 
infineqee of lln^Flortutme style, the obstinate love of no¬ 
velty, and of extreme variety, which was gradually intro¬ 
duced, altered the exquisitely simple taste of this great 
man. We see him collecting and, sometimes crowding' 
hill-figure^ with a dithcult art in given spaces: he seemed 
m thi^ of multiplying his plans inoreiand morb by Qoiiir 
poR^g^.with richness; and h^nce that taste for arraihg^ent 
whklt.ia.'pfesent deserves the blame of nnpr^udice^aiiia- 
teuf« wh«n l^y ^xatTiine some of his'pantl^^s't it 

is that si mplteAy pleases all se&sous, ia 

ar 
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litit .ndt iSnly didl^phavl, in his hi ^ 
fpiratWpSj-.eHd'.tbyitijmort# Pbu^si/i arrange Ukc"ih«'4il-‘ 
ciei^4.,4ifld iiic« \l)e most cjccellent, jsainteis of thi.jMiddli' 
ageelement painters of the present cUyhave 


pVioity^of arrangein^pt. The pictures of Phaedra,Of Pyrrhus, 
of Psyche, At#la, many others, which h'lve .cnibel- 

, lish^y-the public b'uildiiifls of Paris, received iiiuch of their 
>4 Scint trn ifns account: in a word, all the sagacious artists in 
'^‘iiXtrope have acjdcd to their reputation by imitating the 
msisinis of the ancients 


' ^ Of the Expression. 

Let me be permitted to mention here the chariicter of lh« 
figures^before speaking of the action. 

W^-caimot hesitate to n cogmzc^in the creater mo-saics, 
* jthr figures and even the most shapeless sculptures of these 
limes, that noble taste and grave simplicity of ancient 
Greece, as well as that poetical style which ^ve endeavour 
to gather from ancicni mythology ; and notwithstanding the 
perspective of llie extremities of these figures, W'hich hurts 
an exact geomeiricail eye, the air of these divine and 
ajwstolic heads, their dress, the form and masses of their 
traits, the wisdom and dignify of their appearance, although 
lessened J)y the feebleness of the art—every thing imposes 
upon criticism; and the Saints so adroitly painted, so care¬ 
fully represented by the pencil of so many moderns, cannot 
support these grand comparisons. Let it not be thought 
strange, if in speaking of an art which so many persons re¬ 
gard as a simple amusement, I boast of that gravity, a little 
removed from our mandf.rs it is true, but wbicli Instead of 
excluding expression pelmits it to appe.ir with more unity 
■ and force; that calm gravity, which among the most tgiw 


:!no; h'jre the fii’P arr.iQgijmenf of 3 ^ 
ing which Santa JJarthuri li.is. suhsliiutcd lor another, wircii is almost,de¬ 
stroyed, in the picture of the : it I'cpiCM’uied ii.boai Hunt, and'was 
.ftftiiid by itself upon Mount Celius near the Colyscum. 1 mpiitiouit, be^ 
cutuc it eiRbibils several personages grouped. As to arraugeiHent. it) tbe 
paiqtiUigsaf the middle age, Bosio, \Vhu has shown this qutdit^Jil 
i&^ber of Bpinau sarcophagi, furnishes us Itsu with examples. in'V^^dtis 
sKall quoi*e among others that of the cemetery i* 

». 4f7. Another in same •volume,kp. 5^^j! I 
lollop of the Vatican-, tpine i. p. 22gf^. Ij 
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wAs ^re l|»t^TR,'j9i^Sk i« 

lo miiikiiidj 4is 4ire li^Jbe qonvid^^ ill 

nilioiiis; and as'I hmp‘'my*tU remarkti ali:idf»'j}ieoar>. 
Woys flauons of Aniehca^ and even of Italyjrw^ich 

I iiay^'auidled in this respect in these different dfinafes*. 

Ai't6 the pantomimes which express action, it must jbe 
admitted, that since the period the paiminge of, the ina* 
nnscript of Terence in ibe Vatican, amiUiped to the time 
of Conatahtine, to the most trifling painKings of the same 
kind which are to be met with, .they-^are clearf natural, ^nd 
slgniBcant# The subjects are understood easily, and at a di¬ 
stance ; ,no useless inovemeiiis, no equivoques, no forced, 
complicaticips. The signs are not so nuruerous al to 
more striking* What may we not erect upon such simple 
and solid bases, and what force may we not add to these 
elements of expression, true science, and the cultivation of 
drawing? Js it not these very pantomimes, strong by their 
cletmaesSj and so expressive in point of naivete^ wbichfstill 
constitute the^ glory of Raphael, Poussin, and the greatest 
painters of our Hays ? It is useless to re^^all here those heads 
full of life which have excited the admiration of the critics. 
Rut e\'en if we should not have our own eyes as judges, 
could we withstand the sentiments of some writers who 
have been struck with the expression of the painters of 
these times, and among others with the tesiiiinmv of St. 
Gregory Nazianzen, who informs us that he never cast his 
eyes on a.picture in which was represented the sacrifice of 
Isaac, 'without being violcnily moved and without shedding 
fearsi,—-so w’cll can painting pourtray this tender scepe i 
Finally, from the pious resignation of the virgins and* 
martyrs—from the ferocious image of the executioner, to 
tb<^ chaste and ingenuous grace of the Mafer Dei; these 
palntings^afford us constant fond for meditation and study, 
and paay pave the way for importantjeforins in the artsf. 

k *H 

Of their Draperies, 

. . What ^hall we say of the draperies which still <!o 
honour to the. arts ofi'the ancients? Shall I here recall 

what 

• On the sblijfct of the character of fij;ures, we may conwlt Ciamptm, 
tewne ii. tab liv. as well as ihe mosaic of haiiii Agatha o! Ravenua, already 
i^iaotvd, ^nue i tab. xlv. These paiiuirigs call to recollection the riches and 

^ of #he figures of rae Greek vases', ant^ all the noble jgnice of 

" ‘ 

‘ja * erowd of works wHich contain eoj^ravings adtefc ■yay^f'inp 
which might serve as a proof: boWl content..invmraRitb 
the .work of which, besides the Saicop.hir*'^ 
pj4^tl^?<tearkabt|f expression of the 
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what alt the world has obs,efved ? I wish®t(» speak 
trivial corruplion of taste in this particular woik id* fee 
ascertained m the succeeding schools, who abandoned 
that fine arrangement which we admire in ancient dresses, 
and which have been preserved dowm to the lime of i^a- 
phael, when so many artists were influenced both by the 
ridiculous usages of the habits and ecceurric formed stufls 
of those times; and by the mannerism introduced oy some 
rash master; a Character which was so easy of imitation, 
and to wdiich we owe that enennous heap of stuff's, and 
those barbarous adjustments which arc insupportable to the 
sight. I oini,ht to add here, that the art ol the most emi¬ 
nent painters of pur days is still related in this respect 
with antiquity; and nolwithstamling the respect which we 
owe to the Carracci, to Guido, who have been constantly 
imitated and prais’d iti this resjxet, wdio has not remarked 
how much success modern ail Ins ohta’ucd by this single 
reform ? And who does uui prefer the taste of the coslnme 
received in unr bc>l jiainiings to those conventional and 
shocking lax,i.i w'ith which a dejuaved taste loads our 
most famous pictures? It is proper to add hire, that the 
veneration for the scliools of Italy still propagates doubts, 
that the writers who have determined the limits of the two 
arts of sculpture and pniniing have gone too far, and have 
exaggerated the demarcations in order to justiiy so many 
celebrated painters : ■ finally, ibai the best method of fixing 
our ideas on the subject of llie drapeiirs in our art, is to 
contemplate tiie examples left by the ancients, and to me¬ 
ditate upon the effects hlill ixlnbittd in this re-pecl by the 
p>ainlings o! the middle age and it is so very true that we 
liave few thiiign n) change in jiainlibg, in the imitation of 
the draperies of aneient sculpture, that in the decorations 
in whicii the painters are lib.rated Irom the trammels of 
ilie school, ard where tlu-y ha\e litcralb’ translated the an¬ 
cients, ibctc same draperies bear an excellent character not- 


Me^piah, that of the Virfrin anJ ;hc Iiitniw Jt-sus. or the JiaVl'cr.'of the young 
pcrions wiso throw drapcilei under the tootslcps of onr Saviour when eii- 
iciing Nazareth, vi-e liiul sr-vcr..l painiir.^is reniarhable ft)r a bajje and 
well rt‘!-.f.oni’d expivsMon. 5 ec iliat of the Ccintiery of Saint Priscilla, 
lotiie ii. p. IjII, rcprcsL'iiii.iff haac r.'.!lyin;' tlie wood ff)r his own sacri¬ 
fice: Ahrahani on the point ot inimoiauiiu hin;, icne ii. p. 87: the Mar- 
lyidont of haint .Seluistu.i., tome ii. p. d.'O, as wcil as another painting ex- 
celtent in ponit of e) p;.es'-ion, iDiiic 11 p.‘-'11 no 7 
*'l'ht‘se models arc not rare; hni '.et ..inon,iro:hc'>s the draperies of ajiatnt- 
I l^of the Cemcieiies of Pontica and S. Abdon. E(»sio, tome i. p^;985-i and 
' of the (3ctn<-tery of .St. Julius in the same volume, p. 854i^'lef' even 

',i6ilid8A<nue,vety fine in the works of Perugin; and, ip a word, in all those 
' whldh'W^^^adc before the manner of ike Horentiae school 




■ ( V 


withstanding 



on the Pftintkgs .tf the iliidSe Jge, 355 

ibcir ruggedness and want of truth in the 
exeetttibn; ■ . , , . 

Jt is totally useless to speak here of the ornaments of 
the paintings of the middle age : the unanimity of opinion 
t)i,i the delicate taste of those models which .ire perpetuated 
without mixture renders this analysis nunecessary. I shall 
now conclude by a lew reflections on their colouring. ■ 

On their Colouring. 

I shall not dwell long upon the colouring of the paintings 
of the mitfdle age. 1 shall only rtmaik. that the crudity 
and discordance of the colours are much less revolting when 
the whole svsiem of colonrintr is Iivclv and luminous, like 
that which was employed in those times, than when the 
colours are dull and heavy like those used with oil. This 
reflection may involve a question on the subject of colour- 
intr, which it is unnecessary to txpla'u hcic. I merely 
throw out llic idea, to diniiMsh the avcr&ion which those 
have for brisk and entire colours who do not take any but 
oil paintiiiL's into the comparison. To conclude: the fine 
(iuido of Sienna of the hchihl of six feet, w hich is to be 
seen in the cabinet of M. Artaud, is painted in a most de¬ 
licate lone, and with that commixli/ra colo>um. of Pliny 
which brings to our recollection tlie best schools of the 
ancients. 

1 have endeavoured in aiMMhcr Essay’^, by quoting some 
paces from ilie second edit.on of M. Artaud’s work, to 
piove that paiutiuc in oil iuid deprived the art of its imivetB 
of colouring. I irave aitenqiicd lo show tlic iucinivcnicnces 
of this painting so much spoken of, and which wras pro¬ 
bably known and rejected by several nations on account of 
its intcrminal.le obscurity, and of which latterly .lohn of 
Bruges was unab'e to foresee the slow carbonisation. I 
shall not here repeal the idtas w'hich I then hazarded ; but 
I shall content ni)sclf with saying,' that J am convinced 
that the restoration of a more natural and true process 
may have at^erv important inftueiu'c upon the arts by the 
anaioiry t>f expressed truihs: full of these ideas, and guided 
by the desire of bcinil useful, I have made constant cfTorls 
to recover the maicnal painting of the ancients. I hope 
that the experiments which f jiurposc lo make known, will 

determine all unprcjudicetl artists to employ the processes 

• 

* Conjurations sur I’Etat de la Peinturc en 1 jie diyis les qUW'n-Sieclea 
onr celuideRnpb&el. In 8vo. Paris, Schctll, J8ll. 

' Z2 . . of 
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of an unalterable and easy description, and which ^ 
down to posterity the glory and genius of our artis^^^. 

I think I have demonstrated that the principal parts of 
painting were preserved in the middle age, and that as soon 
as the art of designing had lost i^ strength and accuracy, 
the claire-osciire was almost forgotten, the art of colour¬ 
ing very little cultivated, and the execution very often 
despicable: what remained nevertheless fornted those qua¬ 
lities which were most difficult to recover among altered 
manners, qualities grand and simple, which constitute the 
character and dignity of the art, and the loss of which the 
boldness of our most intrepid artists can never repair. 

Conclusion. 

t conclude from all these observations, that the paintings 
of the middle age arc the records of the precious doctrines 
of ancient art; that they are not vitiated, and that they 
ought not to be confounded with some barbarous and mun^ 
nered works painted during the sixteenth and seventeenth 
centuries in the north of li’urojie; that they have formed 
our greatest painters; and that those only have a right to 
neglect them, who have attained the climax of the best 
models of antiquity :—in a word, that artists ought to ob¬ 
serve and study them without intermission, and as easy 
versions, calculated to explain the secret idioms of a lan¬ 
guage which is of most difficuii attainment. 

"* It ought to be remarked, that most of the paintings of the middle age- 
existlRg in cabinets, have very rarely pre-served their primitive colours, con¬ 
sidering the practice of reviving them by means of varnisli. I shall not 
here speak of all the ravages or dci’(<mpositiotis which may result from this 
method, when indiscriminately cmploved upon paintings the materials of 
which have not been previously studied. In general, it is very rare to 
find paintings, either antique nr (xtjthic, which arc really originals (ouTgesj. 
and which rlo not exhibit some alttratiotis proceeding from restorations. 

It seems tliat the famous painting of Colautonio, dated H'W), which is pre¬ 
served at Naples, was theoccalion of ".o mauv clispiuc.s, oii'v because it was 
afterwards covered, like many others, bv a sli;d\t coat ofoiT: the same per¬ 
haps maybe said of those conr.dntd in the CJ tilery at Vienna . one is datedin 
1090, the other in 1292. This last is the wo' !. of'l'hom.^i AIutin.s,a l^ohe- 
mian gentleman. Some otheis of the s-ame gallery are dated in the middle 
of the fourteenth century, and are by Theodoric of Prague and Nicholas 
Wufmser of Strasburg. Now John of Bruges died about the middle of the 
fifteenth century, in 1441. Upon thf whide. witliout h.iv'ng recouroe lo 
numerous works upon this subject, it is sc.ircely credible tliat the use of oil 
in painting had never been imagined before the existence of that celebrated 
Fleming, who being a chem'st could perhaps put in practice ancient recipes, 
the principles of wUch were well known. 
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li® On an Equation in Laplace’s Mechanique 

C61este,^^ 


To JWr. Tilhch, '' 

Sir, — Having observed in the Philosophical Magazine 
for last January, a communication from Mr. White, re¬ 
specting an equation in the Mtchaniqut CSkste of Laplace, 
J am inJocccl to send you this letter concerning what ap¬ 
pears to me to he an oversight in the author of that most 
admirable work. If Mr. White, or any other of your 
learned correspondents, would favour me w’iih his opinion 
respecting it, I should esteem it as a particular favour. 
In vol. i. page 57, of lire Mtchanique Cc/cs^c,'Laplace sup¬ 
poses that c s= 2i.m. which he says, page 63 of 

the same volume, may be put into the following form: 


c, X,m=i X.mm, 


II II 

(a—j )(rfy—7)i/Ar~ t!x) 




■ J Now, at 


page J 30 of tiie same volume, he says that the equation 


const. = X. m. 


{rdy-ydx) 

<!/ 


2. nix 

M + S. m 


V »« I 

. JTl. — -p "t* 


^ wy 
M 


,X.m.~^] if multiplied by M +Xm will be changed into 
the following ; 


C= M. + s.mln. {, 

It appears to me from an investigation of these expressions, 
that in the first instance he makes X. m,X. m, 

dj 

equal to X.mm . |-=—- j , and in the 

second he makes X.m. X.m. — X.mx, X.m> + 

, ‘If 

X-my. X-m. ~~ equal to'the same (juantity} which Is im¬ 
possible, unless the two last terms of the last equation be 
equal to nothing; which is not supposed to be the case. 

1 remain, sir, ^ 

Yours respectfully, • 

JoHn Thomson, 


Z3 
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LVII. Case of Hydrophobia cured in India by 
.By John Shoolbbkd, M . D . From the Supplement to 

tine Calcutta Government Gazettej June S, 1812*. 

t 

TttesdaVjMay 5» 1812.—About 3 P.M. Ameir, a M«- 
selman Bhestic, from 25 to 30 yt ara of ace, and middle 
stature, in the service of Mr. John Wood, schoolmaster, at 
Chowrlnghec, was brought to the Native Ho>fpitaI, labour¬ 
ing under the most imeqaivocal symptoms of hydrophobia. 

The note from Mr. Wood, requesting aduns.sion for this 
patient, and the btends uho arcotn|'iinit<l him, stated that 
he had been bit ten in the leg ,iboiU three wttks before, by 
a dog believed to be mad, and that the symptoms of his 
disease had appeared that morning, the 5th. 

I visited him in the hospital, the moment I heard of his 
arrival, and found him sitting on the side of a cot, with an 
attendant holding him hy each arm. The fiist view was 
sufficient to satisty me of the nature of his complaint. His 
body, arms, ami tin oat were afiVcicd with constant and un- 
controlahle spasmodic siariings. The muscles were thrown 
into quick convulsive action at each mspiiatiun, drawing 
back the antiles (»f ti c mouth, and at the same instant de¬ 
pressing the lower jaw, so as to communicate the most 
hideous expression to the countenance. His eyes appeared 
starting from th.eir sockets anti sutiTuset! with hlood j sorr'ie- 
times fixed in a wild and terrific Marc ; at others, rolling 
about, as if thev fdi.rved ^^>me ideal object of terror, (rom 
which he apprtlundtd iinmcd'iue diaiger. A viscid saliva 
flowed from his mouth, which w.ts alwavs open, except 
when the lips were momcntiiriK'brought together fur the 
^purpose of fi>rcibly i/.pthinir the ofiensive secietion that 
adhered to them, and wlmli he etfccied with tfiat peculiar 
kind ot noise, which has been oltcn compared to ilie bark¬ 
ing of a deg. His temples and throat were bedewed wiili 
clammy moisture. IJis respiration waa c.iCcedinol\ imnied, 
and rniglii more propirly i)c tailed panting titm hrtalhim.;} 
or, it still more nc.trh rcst inhitd tiiai I'horl aiul untnler- 
rupted kiiiil ('1 M.l.'hin;'’, tli.n l.'ikt.s pl irc when a [ler.son 
gradually deseemis niio the cohi hath, i ie was excecdini;ly 
impa ient ot restraint, and whenever he could get B hand 
disengaged, h.' nn.mm.Ueiy stiiick the p.t of h.s stomach 
with it—poniti‘ 4 g uin*iat pail as the stai of sopie.uode.- 
. scrihahle uneasiness. From the constant agitafidu'of'his 
whole hdrnea’i'ul the startings of Ins arms, it wa8,'.ii^|Slble 

• Oar leade.-s will recollect that a few moaih* ago we 
'{ba» feaiarkabit- case.—L bit, 
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♦o cotijit his pu]se with exactness; it was, however, very 
in siren^ih and frequencyj allitnes scarcely 
'^p^Ceptiole, and then rising again under the finger; soiiie- 
timeis moderately slow and regular for a ftw pulsations, #h(l 
iniinediately after, so quick as not to be counted j but edn- 
veyinsr, upon the whole, an idea of a greatly oppressed and 
irnpeded circulation. His skin was not hot; and though, 
his head was in incessant motion, accompanied with such 
savage expression and contortion of countenance as might 
easily have alarmed those imaccnstomcd to such appear¬ 
ances, he ma<ie no attempt to bite ; which is far from being 
a frequent symptom of the disease, and, when it does oc¬ 
cur, must he considered merely as an act of impatience at 
being held—and no more than the peculiar noise above no¬ 
ticed, as indicating any thing of the canine nature imparted 
by the bite, an opinion which has been sometimes fancifully 
but absurdly entertained. 

When questioned concerning his own feelings, or the 
cause of his illness, he was iucujiahle of making any reply j 
being prevented, it is probable, either by the hurried state 
of his respiration, or by his mind being too deeply absorbed 
in the conteniplaiion of horrible ideas, to admit of his at¬ 
tending to the queries addressed to him. 

1 desired water to be oflered to liim ; at the mention of 
which he started with increased horror and agitation, and 
endeavoured to disengage himself from those that held him. 
When one of the attendants approached with a cup of wa¬ 
ter, he looked at it wishfully, and after some eflbrts, with 
apparent reluctance, stretched out his hand to take hold of 
it; but before he could reach the cup, his hand was sutl- 
denly drawn back by a convulsive motion : at the same iii- 
ntant he turned away his liead, and writhed himself round 
on the bed in an agony of terror and despair, wholly in¬ 
conceivable by any person who has notfjeen a witness of 
the horrors of this most dreadful, and hitherto, it may be 
added, most irremediable of human maladies. 

Such wa# the state of the patient at the moment of his 
admission, and for the few minutes that necessarily elapsed 
while these appearances were passing under my observa¬ 
tion. 

Of the nature of the complaint there could not exist a 
shi^ow of doubt; and having^ recently read in the 
papers, a case of hydroPPtbia siiccessfuliy treated 
by li$|^yynion, of His Majesty’s 22d dragoons, by bleed* 
ihg, ioaercury, and opium, 1 determined oh the immediate''' 
ado^^ioa^of the same plan. • ♦ . ^ 

Z4 
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I therefore without delay opened a vein hi the tipil aim 
by a large orifice, out of which the blood sprung vmWbjjtrf;; 
coffiinon irhpetuosity, and of so florid a colour as to rea<^^;7' 
ble''arterial rather than venous blood. By ihe time 
sixteen or twenty ounces of blood had flowed, the spasmd-' 
die startings of his arms, body, and neck had considerably 
diminished, his breathing had become more calm, with less 
contortion of codntcnaucc, and he audibly acknowledged 
that the pain about the praeeordia and region of the stomach 
was upon the decline. Encouraged by these incipient ap¬ 
pearances of amendment, 1 allowed the flow* of blood to 
continue; and when about two pints were taken awav, 
seeing l»ini greatly coinposed, 1 dcsiicd water to be again 
offered to him—when, crjually to my astonishment and de¬ 
light, he took the cup iiUiis left hand, the blood still flow¬ 
ing from the right arm, Wnd calmly—but with indcscrihable 
expression of satisfaction, drank two or three ounces of 
water—the sight of which but a few minutes before had 
thrown him into the most dreatll’ul agonies. Soon after 
swallow'ing the water, he retched three or four times, but 
nected nothing but saliva from his mouth and fauces; and 
miding now that his pulse was 104, weak, soft, and regular; 
that he was become faint, and that all appearance of un¬ 
easiness had ceased, so as to allow him to take a second 
draught of water, about four ounces, 1 closed the vein and 
laid him down on die bed. At this moment he expressed 
a desire to have a natural alvine evacuation, and w'ished to 
go out of the hospital for that purpose; but as that could 
not be complied with, he took no more notice of it at this 
time. It is worthy of remark also, that during the bleed¬ 
ing he made a sign to have him''elf fanned, a 4hing I never 
knew a hvdrophobic patient to do before;—their distress 
being so uui,foriTil^’ increased .by anv current of air blowing 
upon them, that, according to all iny experience, the drea^ 
of air in motion is as constant an attendant on the disease 


as the dread of water itself. ^ * 

After the bleeding he remained perfectly ejuiet, and fel! 
into a slumber fur about an hour;—another circumbtance 
which also strongly marks the abolition of the disease, as 
no hydrophobic patient was ever known to sleep. Wb)8ii'’‘ 
J?e av^oke, he expressed a wish to have some 
was immediately given tlHbim, and be drank four 
of it with perfect ease. He then fell into aribthef 
during which some convulsive startings were agatif^pesr^ 
I c^iime about h^arms, chesty and face, but not^ slro.ttg 
to wakemtlf ‘ At ai^uarter past five he sponfane-‘ 
■ " ously 
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ously 3WQ|ee« and appeared again somewhat agitated, with 
more suspicion inliis looks, and of apparent doabt whether 
becould swallow as well as bef(>re; lor when he took the 
put it to his lips with a quick motion, and gulped 
down about four ounces of water in a hurried ma'incf, as if 
afraid that the difficulty of swallowing would be increased 
by a moment’s delay. He also put his hand to the retiioa 
of the stomach, and said tliat the pain in that part was re¬ 
turning. These threatening appearances of lelapsc deter¬ 
mined me to hazard a further detraction of Ijl.ood. I there¬ 
fore immediately opened a vein in the icii arm, and allowed 
the blood to flow agahi till he completely tainted; hut pre¬ 
viously to this effect of the blei ding, the pain at the sto¬ 
mach had ceased ; and while the blood was vet flowing he 
had again drunk four ounces of water without fear or 
disgust. When he recovered frori|tihe fainiins; fit, he 
retched several limes, but, as before, discharged nothing 
but saliva. 

At the end of the first bleeding his pulse was 104; im¬ 
mediately before the second, it was 96 , w'itji a sliitht degree 
of sharpness in the beat; and after recovering from the 
fainting occasioned by the second bleeding, it was-89, re¬ 
gular, soft, and feeble, and he now complained of nothing 
but extreme weakness, and giddiness of the heaii. And 
at this stage of'the case, I apprehend, it will be allowed 
that the cure of the hydrophobia was complete— 
whether it would be permanent or not, remained yet to be 
seen. 

When I began the treatment of this patient, it w'as my 
intention, as 1 have said, to follow in every circumstance 
the practice pursued in Mr. Tynion’s successful case; and 
accordingly, a draught with 100 drops of tincture of opium, 
and an enema of 300, were in readiness to be administered 
immediately after the bleeding. But seeing the surprising 
effects of the bleeding alone, and feeling convinced -that the 
dise^ise w'as, for the present at least, coinpleieiy annihilated 
by the copiofisness of ihai evacuation, I determined to pre¬ 
serve the ireatinent as simple as pos'^ible, in order that, if the 
patient did finally recover, it might with cer a'uilv beknow'a 
tcisi^hltt he ow'ed his safety; and that thence the anplica- 
ti(%df.'lbp same practice to future cases of hydrophobia^ 
mi(pt;’^4th the greater confidence Ip recommended:—a re- 
sore^Oii in wht^ I was the more coiifirrficd, from having 
heard 'Some medical friends, whose opinions are entitled to 
every de^e of respect, ascribe Mr. Tymon’s success 
the mercury he bad usetj, rather Aafc t^'^l^leediiTg. , ,i 
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1 am now fully persuaded, however, tl^at I ini^t safely, 
as far as the hydrophobia was concerned, have 
f^ecTiesafter the bleeding; but thinking that caloi^llis^- 

S ^iom in repeated doses were more likely than any, 
se, to induce that state of the svstem which w;ou^'^ 
least favourable to a relapse ; and also that if the patiept, 
notwithstanding his present promising appearance, did not 
finally recover, it would certainly be said that I had not 
given him a fair chance, by departing in any particular from 
the treatment which had proved so successful in the hands 
of Mr. Tymon, I was inclined to conform to it so far, as 
to order four grains of calomel and one grain of opium to 
be given every three hours. 

The first pill was taken at a quarter before six; but it was 
immediately rejected, followed fey some water. A second 
was given five minutei^efore six, and remained. He now 
, slept till seven—then arqjnk some more water, and had a 
natural evacuation of his bowels ;—another circumstance 
which conOrnied me in the belief that the disease w'as 
completely and permanently subdued—having never before 
seen in my own experience, nor read in any history of the 
disease, of such an occurrence as a natural action of the 
alimentary canal in a case of hydrophobia. 

At nine he took another pill, and again at twelve—and 
continued to siuinber and drink water as. oi'ten as he 
pleased, 

Wednesday, May 6tb—(2d day) six A.M. Has passed 
the night well. Took a pill at three, and another now'. 
Has drunk water frequently. Pulse 84. Skin cool. 'I'ongue 
clean at the edges—some remains of betel, eaten before he 
was taken. iH, covered the centre part. Two more alviuc 
teyacuations during the night. Complains of head-ache—• 
bflt is entirely free from uneasiness about the stomach. 

On examining the blood drawn yesterday, it is found not 
1 ^ be in the least convex—^neither docs it exhibit the slightest 
appearance of what is called the buffy coat. The quaiility 
first drawn, making allowance for the evaporaiion of the 
night, measures 40 ounces; and the last between seven and 
eight. 

^ine A,.M.—^Took another pill, which was 
^Jjnother evacuation ; and in half an hour 
l-ate eight ounces of sago. Is quite composcdl^^W; 

8 wer questions di 5 tinctly*con,cerning the accident al 
aaQueni occurrences, till the time he was taktn ill, 4^ 

says that ago (including this day) Muhentfl- 
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Kussap»^h, ta bis nhster’s at ChowringUee, hr saw a 
p^iah K^yg seize a fisherman, and bite him, Several peo- 
p^fewere collected at the spot—he also approached, when 
^<tjhe4MSme dog ran at him, and as he was retreating befiore 
lisds, bit him in the back part of the riglu leg, at>out site 
im:hes above the ankle, where be shows two scars at the 
distance of an inch and a half from each other, but with¬ 
out any appearance of inflammation nr thickening of the 
integuments. The dog, after biting him, disappeared, and 
he docs not know what became of him or of the fisherman. 
The w ounds bled a good deal; but not being very dtep, ihejF 
soon healed without any application. He took no remedy, 
except, on the day he was bitten, a small piece of scarlet 
cloth {sonltanee (anal) wr^rt up in a piece of ripe plantain, 
which was reconinicndcdS'to him as an infallible antidote 
Against infection from the bite oi a mad dog. He never 
saw anyone in hydrophobia; and thmioh he had heard that 
persons biiten l>y a mad dog were liable to such a disease, 
the apprehension of it never dw'clt on his mind, or scarcely 
ever occurred to him alter the day on which he was bitten. 
He continued in liis usual health till the 4tb instant, seven¬ 
teen days after the bite, when be found himscll dull, heavy, 
and listless, with loss of appetite and frequent apprehension 
that dogs, cats, and jackalis were about to seize upon him. 
He also felt a pricking sensation in the part bitten. When 
bis mother'in>law' brought him his bieakfast, he was afraid 
to eat it. lie continued iiis business, however, of taking 
water from the tank to the house, till about noon of that 
day, alter which he could not bear to look on or to touch 
the water, being constantly harassed, whenever he at¬ 
tempted to do so, with the horrible appearance of different 
animalsjeadv tp devour him. He now, for the firsfct^e, 
thought of the disease arising from the bile of a mao 
was convinced that w'as the cause of his present distfC9d» 
and fully believed that he should die of it. He ate no sqi|h 
nor drank any water that night, in consequence of tkN^, 
horrible pfiantoras tlut incessantly haunted his im^ii^. 
tion. In the morning, all bis honors were increas 
Jl^asnris came on, accompanied by anxiety, oppressionjj^ 
jiboiit the prsRCordia and stomacli; and those absbn^ 
that he continued to get worse in every resj 
Arrived at the hospital in the state already descnl; 
loes not himself distinctly remember any thing it 
, Ined during the whole d.ajf,? He has some faint 
Jection of having been at hi^ ; but how 

Ihere-when he left «««, 
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to the hospital) he does not at dl know. » The intt thing 
he can recall to bis mind is drinking the sberbe|i>^4Qd bts 
says he has had his senses perfectly since that time^^i^Qi^ 
tlulK all his fears then left him, and have not sitice retuiSMid^; 
This however is not entirely correct, as he acknowledge# 
that he does not recollect the»second bleeding, which show* 
that the disease had then so far returned as again to disor¬ 
der his piental faculties. 

Half past ten A.M.—Complains of seVere head-ache, 

C d his eyes are more suffused than they were in the morn- 
No return of other symptoms. 

Head shaved, and six leeches applied to each temple. 
Three P.M.—Took a pill at twelve, and another just 
now. Leeches hied freely. Head-ache relieved. Took 


eight ounces more of sago about rioon. 

Six P.M.—The same. Has now taken 38 grs. of calomel 
and seven of opium. To take from this time only two grs, 
of calomel and half a grain of opium every three hours. 

Nine P.M.—Has slept for two hours. Pulse SO. Took 
another of the pills last ordered; also some more sago. 
Copious bilious evacuation. Still complains of giddiness, 
but not head-ache. 

Thursday, the 7tb, (3d day,) six A.M.—^Took a pill at 
twelve, but refused one at three, saying his mouth was sore. 
Took one now. Has been rather restless in the night. 
Threw up some bile this morning. 

Ten A.M.—Exceedingly distressed with excessive secre¬ 
tion of bile, which he is frequently throwing up and also 
passing downwards in great quantity; and of a dark green 
colour. Pulse 110. Some heat of skin—expression of 
uneasiness in his countenance—burning sensation all over 
the abdomen ; but quite different, he says,iVoni the former 
pidn about the stomach. He was ordered a pint of infusion 
ofVamomile, which brought off much bile. At eleven, 
grains of calomel, and at half past twelve, half a dram 
^ch of jalap and magnesia. From the effects of theii^e* 
illedies, he was much relieved in the evening; though the 
^"laint coutiuued to disturb him in the night, and it 
ary on 

day morning the Slh, (4th day,) to promote tbej 
nation of bile by senna, manna, apd cream of ta^ 

^f,der an enema of conjee to allay local irritatitJtoL^ 

'^0, soft. Bufning removed from the abdotn«n.^^t<B 
l^'. ^^ r melon in^^^;j[>j|^^^ppious flow of saliva%’am^ 

—Has passed a |oojil 
wght* 
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Jaighf'.^ ■:ExcessWe secretion of bile has ceased. ' Clamorous 
for fcrad-^but 1 allow him only rice and sago-—declines 
xniik.. He appears now to be free from aM complamt. 

this time nothing remarkable occurred. He had a 
filfpxig appetite, and was allowed vegetable curry. For se¬ 
veral evenings some heat of skin and acceleration of pulse 
were perceptible j but these soon went off, from cold bathing 
and a constant attention to keep his bowels in an open 
state. 

Monday, May 18th, (14th day.)—Has been for 
days past on the usual hospital diet—and feeling himselr 
well in every respect, now expresses a wish to be discharged 
and return to his u.sual business ; but as the weather is e.x- 
ccedingly hot (thcrmomel|r in the shade from to J00‘), 
1 have prevailed upon him to continue in the hospital till the 
setting in of the rains.—I shall then, if possible, persuade 
him to remain in my own employment for the next twelve 
months; lest, if he were discharged, and should happen to 
die of whatever disease, it might be alleged that he was alter 
all carried off by a relapse of the hydrophobia. 

[To be coniioutd.] 


LVIII. Notices respccli'/ig Ntw Ikiok^. 


Elements of Crysiallographj/, after the Method o/'IIaur, 
with or without a Series <f geometrical Models, both 
solid and dissected, exhibiting the Forms of Cryslah, their 
geomelrkal Structure, Dissect ions, and general Laws 
aicording to tidiich the immense Fariety (</' actually ex¬ 
isting Crystals are prodiiced. By Fuedrtck Accum, 
Operative Clmnist, Lecturer on Practical Chcnmlry, &c. 
M. R. /. A., F. L.S.&lc. pp. Ixiv. and 3 ij 6 , Svo. w,Hb‘ 
four Flates. Longman and Co. IS 13 . 


author has vc.y laiulahlv endeavoured to rcndei', 
difficult sifliject of crystallography familiar to persons,- 
^quainled with geometry. I'iie task was •^omewhS'' 
but those who cannot comniolnaul his figure*! 
d^^^iona, may have recourse to his inode’s, vv Inch su* 
necessitv of i^athemalicai knov. kthio. His 
mm fifty, his figures to 103 , Inch etti 

all the difitrent forms of crv-sfallinc bodies 
^rystillography is rather a ncc<-ssiiy 

mentary or introductory be o| 

• Hitherto nothing of the kii^^^^carc^^^htT m ' 
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or England, and tin’s circumstance has vety mat^S^y oh- . 
stMeted the progress of this interesting study. Sdlite ItAliatl 
Spanish professors have published brief outline* of it, 
designed to facilitate its comprehension by their pppi}*| 
but a complete an;d elementary treatise on crystalVogrijSih§^ 
is yet a desideratum in literature. Mr. A. might have rafi- 
dered this work still more useful, by devoting a chapter to 
illustrate or rather trj exhibit in a concise manner the ma- 
^heniulical mclimd adopted by Haiiy. Without some such 
Exhibition his work docs great injustice to the iiliistriour', 
authr>r of the crys*alicnirdphic system j it degrades the dis¬ 
cos eries and inventions ol I !auy from the exalted rank of a 
science, to that of a mere mechanical process of measuring 
solids and angles, it is tvuc,<s his plan is more simple; 
but should his readers wish to consult the original Traite 
de Miniralogie, the surprise may perhaps deter them alto¬ 
gether from pursuing the study further. The object of an 
elementary work is to open the door to knowledge, not to 
lind a lazy substitute for it. But perhaps wc should rather 
be thankful to the author for what he has done, than 
blame him for what he has deft undone; a full knowledge 
of mineral archit(\cture is not to be acquired at once. 

Mr. Accum commences with a definition of the term 
crystal, the growth of crvsrals, and the ingenious opinion 
of Dr. Voung that crystallization is the universal cause of 
solidity. The conditions of crystallizing bodies, and the 
various causes which influence the process of crystallization, 
are so intimately connected with chemistry, and still so 
inadequately known, that it would require much time and 
labour to develop them with any precision. A few ex¬ 
tracts will convey an idea of the author’s popular manner 
of illustrating this part of his subject, which is well adapted 
for exhibition in lectures to a mixed audience. 

CryslaUizathm hy reduclion of temperature, If we 
jricit a ladle full of bismuth, antimony, zinc, sulphury or 
|riate of lead, and allow it to cool slowly apd quii^y* till 
'liin crust has formed on the surface, and then by.rneans 
pointed iron make two small opposite apej^ufes 
trtigh the crust, and quickly pour out by one, /fluid 
jnioit as carefully and with as little motion of tw mass. 

f “o&>ible, whiUt the air enters by the other apertore, there 
apjH’ar on rcynoying the upper crust with a chrsl^l, when 
tvcsi-cl is 0 ^ 44 ^;* c^shaped concavity studded with 
rap^^^^,,tnore Or less 1 ‘egular, a<^cording' 
cof employed, the tranquillity and 

it to, cooled, and the dexterity with 
- ' which 
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'^bich cVntral portion, at the moment before it 

c6i]imene<ra''t6 solidify, was decanted froth the crystallized 
part,** .^iter also crystallizes by the abstraction ofcalorw 
Ahd snow is often found crystallized in stellse with six 
riUdii. ' An English university professor of mineralogy Ob'- 
scribed this at Petersburg, and gave a drawing of it in an 
account of his Travels, as if it had been a new discovery, al¬ 
though Dr. Hooke many years ago published similar (igures; 

Benzoic acid furnishes a familiar example of crystalliza¬ 
tion effected by sublimation, or the applicatipn of heat. 
I'he instances of crystallization produced by chemical affi* 
nity are very numerous. The most simple and easy ex¬ 
periment of this nature is, by adding highly rectified spirits 
to aqueous solutions of the salts, when the spirits and 
water unite, and the salts immediately resume their crystal¬ 
line state. The crystallizations of silver, lead, zinc, &c. 
are now become nursery amusements, Large and perfect 
crystals, however, are still rarely produced by art. Mr. 
Sims, of Norwich, has been more successful in obtaining 
curious and magniftcent crystals, than any other chemist 
of the age. 'rime, space, repoi^t?, Ilglif and air, are neces¬ 
sary to crystallization. The effect ol light on solutions of 
muriate of ammonia and jinissialc of potash, when placed 
to crystallize, is curious, and tcmls to prove the materiality 
of light. The crystallization of those salts may be directed 
at pleasure by the inlroductiou of light at one side or an¬ 
other of the vessels containijig their solutions. Camphor 
displays the same affinity for light. The electricity of cry-, 
slals is also noticed by Mr. A. The principal crystals 
which become electric merely by heat arc borate of mag¬ 
nesia, Braziliarj. topaz, tourmalin, prehnite (erroneous^ 
printed phrenite throughout the voIuiul), crystallized oxki 
of zinc, siberite, lepidoUic, ^nd kaupohlc. 

The iignres in this work (wood-cuts) are tolerably ^ 
ctt'i^li'and the explanations are remaikably simple, ^d 
easny^^ntpndicnded. These advantages we should th| 
fully sufficient to recommend it to public attention. Itj 
evidfe'ully cost the author much labour and expense,'J 
which he can receive no adequate remuneration, except^ 
of public approbation. He has very properly annexed 
classification of mineral* introduced by Haiiy, and gen€r|^ 
adopted by French mineralogists.*- 

Capt. Laskey has in the press, a scientifi 
ikc Rarities in that magnificent collcciion 
J^useum,” now deposued at the College of G1 




Si)8 K&yd Sochi^. „ 

\ 

HU€;n<3ed to co^|^;}8e ,lbe rare, curiotis, amJ 

ill .«wcry department of Art, Science, and l^PiMure edl^, 

t ihed in that great Repository. This wort^'|{t|^enera1l|r 
iteresting, may be expected to appear early in ;|j^, 
we have no doubt it will he received with the favottr so Ac¬ 
ceptable an offering deserves. ' ' 

Mr. Thomas Forsler has in the press, Researclufs cm- 
cerningatmo.spheric Phenomena, intone volume, 8vo. 

" Mr. Bak^wcll’s Introduction to Geology will appear early 
in June. . 

Prol’essoT Leslie, of Edinburgh, has in the press a valu¬ 
able work “ On the Relations of Air to Heal and Moisture." 


LIX. Proceedings of learned Societies, 

ROYAL SOCIETY. 

April 29.7—The Society met after the holidays. The 
Earl of Morton in the chair; when the reading of a paper 
on the Alcohol Sulphur, or Sulphurcl of Carbon, hy 
Professor Berzelius of Stockholm, and Dr. Marcct of 
London, was read, which, lojzethcr v\ith an Appendix by 
Professor JBcrzelius, occupied three successive meetings of 
the Society. 

The series of experiments related in this paper were per¬ 
formed in the months of duly, August, and Septemher last, 
during Professor Berzelius’s stay m this couniry, and the 
leading points of the inquiry were then ascertained. 'I'be 
singular oily liquid which is liic oii'pcl of these expcriuicnls 
l^as discovered in 179 O by Lainpadius, a^d has since been 
sidiject of much spccul.ilion and experimental coniro- 
-^ersv. Indeed there arc lew substances the analysis of 
ij^'hich lias given risf to so mueli diversity of opinion, as 
alcohol of sniphur. Lanipvadius believed a 

|.ip<uind of sidphiir and livdrogcii. Clen^ent De^.- 
)[ies considered ii as a eombinaiion of sulphur and char- 
|1; B.erthoilet, as a triple compduud of sulphur, charcoal, 
hydrogen; and Berthollei Junior, as well as Davy, 
hipictl the opinion of Lainpadiiis. In France, very re- 
Hitlv, Mr. Chize!, from aij el.iboralc scr’cspf experiments, 
nclndcfl thablhc aleoljinl of sulphur cu^nsisicd of sulphur, 
hMi, hydrogen, and azote ; hut Messrs. Berthollet, The- 
I reporter-^ of Mr. Ciuzel’s inquiry, 
some AXperimcnis of their own upon the sub- 
jded lli.it the liquid in question vvas a compound 

of 





^ith t!i 




'Royal Somty, 

carbon ooly, a rc^lt ^reeaperi^c^ 
e paper before ua. ' , , 

The of sulphur, when rectified by distillatioi 

a perfeuy transparent fluid, which is insojuble in wa»t,, 
and has great refractive powers and considerable specific 
^ighl. ft is exceedingly volaiile, niore so even than etScrj 
ii htghfy inflammable, is capable of dissolving phosphtom^ 
and siflphur, and is itself soluble in alcohol and cthef;.-':>!!lt 
combines with the new discovered detonating oily 
pound without exploding, even if phosphortfs or oil be 
sent and heat applied. 

The authors ascertained the chemical nature of the 
ho! of sulphur by various methods. By exploding it, in 
state o^vapour, wiih oxygen gas, sulphureous acid gas aiP^ 
carbonic acid gas are formed, without any production of 
water. From this, and various other experiments, the ab¬ 
sence of hydrogen was proved, and die presence of carbon 
ascertained. But the process by which the proporiioi¥pf 
sulphur and carbon in this compound was asoertaiued, con¬ 
sisted in causing a known quantity oftlic alcohol of sul¬ 
phur, in vapour, to pass through red hot oxide of iron. The 
oily liquid was thus resolved into sulphuret of iron, suf- 
phurcous acid gas and carbonic acid gas j and by a careful 
examination of thc*.»e prgducts, the authors were enabled to 
conclude, that the alcohol of sulphur was composed of 
about 85 parts of sulphur to 15 of carbon, which, in l^r. 
Dalton’s mode of expressing proportions, correspond to 
two atoms of sulphur to one of carbon. 

May 20.—Earl Morton in the chair. A paper was ,rje?|^ 
describing a newly-invciUcd lamp, designed to be use^^ 
coal-mines, and to prevent the dreadful explosions of 
buretted hvdrogen gas, which are still so common anep^ 
destructive, notwithstanding the advantages of ventilatii^^ 
'I^h^descriptioli w'ould not be Intelligible without a dr| 
ll^^Sliut the principle was merely that of completeh 
larl^^he jaflip from jhe atmosphere, enveloping 
large globe, surrounding the base of the burner with vW 
and ciniveying the atmosphere of the mine to it, by nif 
of a pair of common bellows, to support combiislioiil 
lamp so sltu-ated could never be afiected by any sudden 
n nt of inflammable gas, and would answer every pui^ 
of affording light to the workmin. It appears that di 
the last seven years above 100 miners have,jbe€n kUf 
'the county of Durham only hy explosions, 

300 women and children to be supported by t^ 

Vol. 41. No. ISl. Mo?/1813. A a 
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The nafni ^pf the female with the hladji; amt, ^e- 
d by Wells, and mentioned in Iasi |^ort, wait 
'^est and nut Treat. ' ■ 

LINNEAN SOCIETY, 

On Monday last, the Anniversary Meeting of the Linnet 
Society of London was held at the Society’s house in 
Qerrard street, Soho, for the Election of a Council and 
jgjO^cers for the present year, when the following Members 
were declared to be of the Council, viz. 


James Edward Smith, M.D. 
George Anderson, Esq. 

John Barrow, Esq. 

. Baniuel, Lord Bishop of Car- 
lisle. 

SirThomasG. Cullnm,Barl. 
Philip Derbishire, Esq. 

' Mr. James Dickson. 


Charles Konig, Esq. 

A ylmer BourkeLambert,Esq. 
Alexander MacLeay, Esq, 
J’homas Marsham, Esq. 
Wm. George Maton, M.D, 
Rev. Thomas Rackett. 

John Sims, M.D,. 

Edward, Lord Stanley. 


And the fallowing were declared to be the Officers for 
the present year, viz. 

James Edward Smith, M.D. President. 

Samuel, Lord Bishop of Carlisle,! 

Aylmer Pourke Lanrbert, Esq. 1 y; 

I hoinas Marsham, Esq. f 

William George Maton, M.D. J 
Thomas Marsham, Esq. Treasurer. 

Alexander MacLeay, Esq.l r. . . 

Mr. Richanl Tayl J; ' fSecretanes. 

»^The Members of the Society afterwards dined together at 
Freemasons’ Tavern, Great ^ueen-street, according to 
i>ual custom. 


GEOLOGICAL SOCIETY. 


7j 1813*—^The President in the chair. 1^. "' 

^atlhew Cullvj Esq. of Askeld, Northumberland/ 
"’homas Brandram, Esq. of Lee, Kent, 

^severally elected members of the Society, 
le reading of Dr. MacCulloch’s paper on the Geology 
[lertain Parts of Scotland was begun. 

first article in this paper treats of the granular quartz 
^ the island of Jura^ This, by some denominated 
a^d^y others granular quartz, but by all ‘who 
described it considered as a primitive rock, 

constitutes 


'of 



‘ ' Geotogk^i 1 

constita^^ tbe^ principal and fundiiMiitld i^k erf tl>e 
^island: particular, the three well known conical 

Jurat pfihe height of 2500 or gfiOO fe^, are entirely “edpt- 
posed'fof this mineral. It is disposed in regular uninter¬ 
rupted strata six or eight feet in thickness, and rising fuf 
most part at a c<insiderable angle towards thewreSt. 
These strata do not appear to be traversed by veins, 
of quartz, nor do they alternate with any other rock.'"* On 
the shore, however, the dip and direction of the beds #iili|i 
considerably. The intneralogical composition of this roi^ 
presents several varieties. Sometimes it is extremely com¬ 
pact, being made up of grains of quartz of various degrees 
of ^magnitude united without cement. Sometinaes besides 
the quarts it contains felspar, seemingly in rounded ftflg- , 
ments, and often decomposed into clay. 

In one specimen a manifestly water-worn pebble of 
quartz is inclosed: and upon the whole the rock may be 
considered a kind of sandstone consisting of quarts and 
felspar, the former iu the larger proportion. In some of; 
the beds the sandstone passes into grauwacke slate by mix¬ 
ture with pieces of mica slate. 

From these circumstances Dr. M. considers the quart* 
rock of Jura as a mechanical deposit formed from the 
fragments of older onqs, and not as belonging to the Wer¬ 
nerian primitive class. According to Professor Jameson^ 
however, this very rock rises from below the micaceoui 
schiStus. We rnust therefore admit, either that the micacioul 


schistus described by Professor J. is not primitive, or that 
the circumstances under which the primitive rocks were 
formed were such as to exclude at the same time the-jlb- 
duction of a mixed mechanical deposition. Jp, 

The next article in this paper contains some miscellsrteoui 
remarks on the geologv of the island of Rona. The prin¬ 
cipal rocks that here make their appearance are.gnei$| and 
hoflid^lende rock (including under the latter denomination 
both hornMende slate and green-stone slate). WheraU^se 
two rocks come in contact, the gneiss is 
curved and contorted*. The gneiss is traversed by 
and thick veins of graphic granite in which woIfriil||HB« 

The district of Assynt, forming the western pnR 
Sutherlandshire, is the subject* of the ^ext ariiclej|B^e 
mountains and higher ground of this district consi^^B the 
same rock as the so called granular quartz 
here, as in the last-mentioned island, smootS|^^^Klis 
of considerable elevation, snow white at 



m 
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„ , ^he »hii€| !colouf'o^i|||fet>ck IS ^ 

only swpeeStitl, Ae recedt fracture j^pbiting 
yellow, and brown tints, it is distinctly s^ided, 
annrises at a high angle. The texture of this rock fs va- 
Tkms, from imperfectly conchoidal to loosely granvifar, 
composed of rounded grains, and in some beds of angulair 
fragmt^ts. It divides naturally into rectangular blocks, on 
the starface of which is the appearance as if of cylindrical 
imbedded in the mass, forming a number of circular 
pl^uberant spots, of a white colour and more compact 
tetiture than the rest of the rock. A section at right angles 
natural surface of these blocks, shows that the above- 
motioned circular spots are occasioned by the cross frac- 
tui^of straight cylindrical bodies, which are perhaps the re- 
msdns of some species of sabclla. Associated with this 
grit pe compact gneiss, hornblende slate, and syenitic gra- 
•njle, their relative fMjifsitions Dr. M. was unable to as- 
^er^iiV. Subordinate to and apparently alternating with 
this grit is a great deposit of linicstmie in two very thick 
stratiped beds, with a thick kind of grit interposed : in some 
parisHhe section of these beds forms a continuous and even 
iine,4>«t in other parts is so cuivcd and broken that the 
stniilification can scarcely he perceived. 

Xhlp limestone is a dark gray or nearly black, of an 
^earthy aspect and minute granular fracture, and smelling 
ctffensi^ely when nibbed. It does not appear to contain 
oTgantc remains, bbt is traversed by veins of red or white 
calcareous spar. It contains grains of sand, and therefore 
givcf firej^with steel. Its surface is covered for the most 
pai^^ith'a loose calcareous tufa, which in some places 
bei,Srendered solid by an iiiHliration of calcareous matter 
con^totes a hard breccia. 

In the same valley of the Tain, of which the alxive rock 
forms the precipitous, side, occur insulated masses rising 
thron||]. the gross of unstratified granular marble, varyin^^i' 
~:=om pure white to gray, the geological telatiotr^ 

’. M. has not been able to determine, 
the white marble mentioned by Williams in his 
’a.1 Kingdom,’* and which has since been wrought 
me success by Mr. Toplin, olVGaicshcad. 

May 1813 —The f’resident m the chair. 

'**lJiam Hill,£sq, of Bedford row, 
itings Elwin, Esq. of Faruhaui, Dorset, 

[|||^i|Paniell, Esq. of Lincoln's Inn Fields, 
nnbers of the Society, 
the Hev. William Gregor, Hon. M. G.S. 

containing 
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'eonlaimii|f'^f6\iservations on ^p^ji^o^f^feindtte'^anii 
in Cor ^ ^H/* wan read. "' 

Thij^iineral occurs in a dark green serpentine 
forming the ridge called Clicker tor, in the neighbourh(^ 
of lifskeard. It is accompanied by ashest. On analyaas it 
ajppears lo be composed of ' 

62‘2 silica. 

14*1 lime. 

12*9 magnesia. 

5*9 oxide of iron, 
ro water. 

a trace of o.xidc of manganese and of sodat 

96* I I 

3'9 loss. 
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The continnation of Dr. MacSwlloch’s paper oK thd^ 
Geology of d.fltTeut |)arts of Scotland was read, and ibanka 
were voted for the same. 

The granular (piartz of |sla appears to be precisely the 
same rock as the sandstone of Jura already described. 
From the ijhservations of Prof, Jameson, coinciding with 
those of Dr. MacCulloch, it appears to alternate with 
mica slate and clay slate, and with :i very important forma* 
tion of limestone. This limestone is more or less grannhar, 
and contains no organic renjaius, nor any beds of fetid 
limestone : when inclosed between beds of clay slate, it is' 
of a dark blue colour ; when in contact with mica slate, it 
is gray or white: both varieties pass insensibly Into the 
slate within which they are inclosed ; and the limes^e, 
(he schi&ius, and the/sandstone, are evidently mcnibeQrof 
one formation. 

The structure of Schchallien is the subject of the next ar¬ 
ticle. This mountain consists of a central ridge in v^tical 
flanked on every side by beds of mica slate nearly ver 
lica!, and tiontaining subordinate beds of liniestoDi'' 
rock composing this centnil ridge, though it has 
nominated granite by some mineralogists of no me 
is in fact the same as the granular (jiiartz ofJuiri 
composed of highly compacted grains of quartz, wit 
speised grains of earthy felspar. 'I'he same quarta?' 
appears m the valley of the Lyon, to ih^ south of Si " 
lieu, and it seems that the mica slate aliern 
quartz rock, and is therefore of the same ae 

The vicinity of Crtnian, which is the subje 
article, is remarkable lor presenting nearly yerii 
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equ^y well cbiadi^ftxed beds of clay slate aja^ehloriti^ 
ftlitaiil ■ ""■ ', 'f^. 


The structure of the rocks bourKling the vaU; of Aberfayle 
is next described* On tracing this country up to Ben . 
Ledi; alternations of grauwacke and grauwacke slate with 
clay" slate first occur: then comes a fine roofing slate ap¬ 
proaching in parts to mica slate, but distinguished by a 
1||e grauwacke structure, that is, of grains united by a 
sMy cement: only in this case the cement is not clay slate, 
but mica slate: beyond this the true mica slate makes its 
appearance. 

The general deduction from these facts is, that those 
, Toeks which have been ranked as primitive schist alternate 
^itli rocks of recomposed materials, which belong to the 
iransition class of Werner: but this alternation throws 
preat-doubt on the rcanlily of transition rocks, as distin- 
^ji^hed primitive!, ar.d rash-r tends to bring back the 

criminal cnvi'-.;.>n of rocki, uuo primitive and secondary. 

* * * 

PHILOSOPHICAL SOCIETY OP LONDON. 

The n^tf'nTion vif I’.c Snck-ty has 'ately been directed to 
ttiro Lcciiires on Pticc.maiic Chemistry delivered by the 
Begisflrar, Mr. Miers. 

After ^ome prefatory observations intended as an inlro- 
dncuon to the study of the science, he proceeded to give 
an abstract of the various theories of chemical affinity, 
commenting pianicidatly on the beantiPul s\stcm of relative 
proportions 61 JMr. J^.ilton, and the grand yet simple doc- 
irii^of electrical cm-rgies of Sir H, Davy,—docirincs 
wht^ lead us lairly to indulge in the hope of our belns; on 
the eve of an important jicnoc), when chemical laws shall 
be submitted to calculation, and the whole science eluci¬ 
dated by mathematical principles. AP kinds of matter ex-, 
isting in the universe that are cognizable to our senses, iind 
that^iK^y be denominated elementary, of which there arc 
he divided into two classes—Combustible, and 
Vs of Combustion. The individuals of the latter 
imprising only oxygen and chlorine, are distin- 
_ principally by ranging themselves round the posi- 

ti^i^feje in the Voltaic circuit j the former cla'^s compre- 
all ihcFeni^iningforty-fournndecompouiidedbodies, 
“ disljiiguished as ranging themselves round the 
the Voltaic circuit, and as opposing theni- 
fl^Telalions of affinity to the bodies of the other 
'‘‘ 'then entered on the consideration of the know)| 

properties 



, f^i^kkal Saeitl^ 17 # 

f)roperti«» cbiori^ combine* 

tion eucHwjnc. Hydrog?-i ii^iPt fduow<^dt.lts comb^i^ion 
with ol^'gen—wai-^rj—ai. with chlorine, muriatic 
gas. With respect to the nature of chlorine and murn^c 
acid gas, Mr. M. entirely coincided with the views Sir 
H. Davy on this subject. Independent of the principal 
classic property of chlorine, that of its being like oxygen 
an indecomposable body ranging itself round the p^tive 
pule in all Voltaic circuits, facts have arisen From discu^t^l^ 
ill the scientific journals, which have satisfied most clf- 
mists as to the simplicity of its nature. What lias tended 
most to the cotiGrmatinn of this opi’iion is the discovery 
of phosgene gas, (a ctimbiiidiion of chlorine and carbonic 
oxide gases,) by Mr. John Davy. According to the 
French system, the union of these two gases should b^vc 
produced carbonic acid and muriatic acid gases; but vttbat 
ultimately decides the correctness .^of Sir IJumphry Jl^avy's 
notion is the formation of this new gas, which po.'&fesses 
characters so peculiar. Agreeing entirely w:ih Sir H. 
Davy in the nature of chloniie, he, however, diHered with 
him in the noiuenclalure proposed by him for the designa¬ 
tion of its conibinations. Sir IJ. D proposes to distinguish 
the salts formerly called muriates, whicli are according to 
him coinbinniions of chlorine with m.tals, by the termi¬ 
nating syl'ablcs aiie, anea, anie: independent of the pro¬ 
bability of mistake in expressing the Iasi syllables, there ii; 
in all cases an objection to making distinctions of species 
in verbal terminations ; and as the combinaiious with 
oxygen are called oxides, there is no sufficient reason why 
those with chlorine .-.liould not lie called chlorides; and as 


distinctions of the proportions of coinoinalions, thereamiy 
be given—prochloi ides, deuchloridcs, inchlorides, and an¬ 
swering lo iliosc jrroposeil by Dr. Thomson, of protoxide, 
deutpxide, &c.* There mav, perhaps, some caiiy pernnj, 
be:|irbposed a better method than either of these; at pre¬ 
sent both ire liable to objections. 

The second lecture commenced with a cnnsidcr^||||ii of 
nitrogen, when he successively went through its c^^^na- 
tions with oxygen, nitrous oxide gas, nitrous ga^|||H|feus 
acid gas, nitrous acid, nitric acid, and aimosphe^^Hr. 
It has been a subject of much speculation with BWIfral 
philosophers, whether the two components, niirn||H and 
oxygen, existed in a state of chemical coinjbinati')^*^ at¬ 
mospheric air, or merely in a stale of mccK%^»H|irc. 

* Th« only ub]ectIon to this mode of distinction is the 
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)ia& uaii^eraally agreed to be mi^jrery a tia^banica] 
fixture uf the two gases. But, as the camnposition of the 
a|^|%s.phere is uniformiy^ihe satnedn whatever 8ituatioi)i J|| 
is:,^i)d, this opinion seemed to the lecturer somewhat pro<i 
bl^^tical. As so vast a quantity of oxygen is constantty 
|unicd in respiration for the support of animated crea- 
, and as the proportirtn of the oxygen to the nitrogen’is 
cmr invariably the same, it has never been satisfactorily ex- 
liMined how the equilibrium is rest('red. There most pro- 
np^ly exist some unknown processes in nature, by w'hich a 
qli^ijtity of oxygen is generated corresponding to that con¬ 
sumed by animals, by the combustion of inflammable bo- 
dieL.&c. To this it has been said, that the vegetable 
woifM is the organ by which this supply is effected ; that 
thejj^aves of plants absorb the carbonic acid formed in 
resmwion, which retain the carbon and give out in return 
the ollygen. To this however the lecturer stated many ob- 
jectibiis. How is it that in the depth of winter, when a 
cqmpKete check is given to vegetation, when plants possess 
no leaves to effect a supply, when at the same time the 
consumption of oxygen is so considerably increased by the 
combustion of inflammables for the generation of warmth, 
&c. how is the oxygen in such times restored ? This ob- 
tection it dots not appear easy to obviate. I'here most 
probably exist some yirovisions of nature of which we are 
entirely ignorant, and these perhaps are only to be found in 
tb«t^,nature of nitrogen. 

^ith respect to the nature of nitrogen he entered at 
somi cunsimrable length, knd gave a miiuiie history of the 
earlier e.\ peri^enis of Priestley, of Gottling, Wicglcb, and 
Crell; of Dieroan^'^Van Stroostwyck, of Van Hausch Juch, 
VaifMons, of Girianner, and of Bcrthollet and Lagrange. 
' ;Gernian chemists had found water converted into 
jvhen passed in a state of vapour through ignited 
iiubes, and hence concluded nitrogen to be a com- 
Hwater and caloric. The Dutch chemists denied 
!rsion of water into nitrogen, conceiving its pre- 
have been derived from the intioduciion of almo- 
air through ihe interstices of the tube. Girtanner, 
l^ojitrary, asserted the correctness of the German 
^on(timed by experiments of his own the 
nIrogt n, though he differed with them as to its 
le conceived nitrogen to be a combination of hy¬ 
drogen 



drogen and depri^.Qf^l^|£its oxygen, 

He found ;w||dg^n to be where «v^t«r 

ill a stateW vapour w^al passed over any; tpatteim a hMh 
degree <^' heal, that would abstract part of.iu oxygen, 
denied that this change w as owing to the introduction ^ 

. atmospheric air ihrough^he jiores of the tubes, for he fiijilhtid 
,^e same when they were covered externally with a g^ss* 
yOf with a glass tube placed in an earthen or metallic^igl^, 
provided any metallic budy were placed within. Berlbt^c 
and La Grange, however, were induced !rom their 
porteince to repeat the experimcnls of Giruoner, hut withal 
their attcnlion tO accuracy could not detect the smallest pof-. 
tion ot niirogtn. This positive contradiciionoflwo ChemiiiilB 
so juhtiy famed for the accuracy of their experinieiili, 
brous;lu the fissertions of Girtanner into disrepute, w^, 
from the looseness ot his style* was perhaps justly cons^ 
as HO inacciiiate chemist and an enthusiastic theoiist. 
opinion of cliemisis concerning the nature of niiroge|j^as 
moat perlectly aeukd; since tins time it continuecyto be 
considered as a simple body, till the brilliant discoveries of 
Sir Humphry Davy burst forth oii the science of chcipistry 
with a mo>t dazzling splendour, and dilfused a nevy light 
on the nature of the material world. Sir Humphry £)avy, 
induced by his discoveries of the nature of the fixed alkalies 
and earths, was led to examine the volatile alkali ammonia, 
and, from some experiments detailed in his second Bakerian 
lecture, concluded that oxygen entered into its composition. 
This he could only account for by supposing either hydrogen 
to be ail oxide of mirogen, or nitrogen to be ah oxide of 
hydrogen. About the same thne Messrs. Allen and Pepys 
were engaged in experiments on the products of respiration, 
who found that under certain circumstance ihcre was a 
loss of oxygen and a considerable productitih of nitrogen. 
Sir H. Davy, continuing his experiments, found a consider- 
able loss of nitrogen during the action of the fusible com¬ 
pound of |iotas8iiun and nitrogen bii' matter coi^ininjr 
oxygen, its place being supplied by a correspond 
duction of hydrogen and oxygen j he hence conclj 
“ the decomposition and composition of nitr 
proved, allow ing the correctness of the data, am 
clcmeuts appears to be oxygen.” Sir H. Davy, 
from his more recent researches and uipre refined j 
inents, began to doubt the accuracy of his previt 
elusions; he has now in a great measure 
former view's of the nature of nitrogen, ant 
classes it among the simple substances. 

Towards 
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of the ln^i iittention of 

tlM^leetaftr «i»‘M#lt 0$ this subject by soisfi^ experiments 
ht trasthcn perfofuiing, where he found nitrogen produced 
Hbon waiter when he was certain it could not hai% been 


derived from the atmosphere. From the results df these 
experiments he was led to consider nitrogen as a combiiia- 
tielli of hydrogen and oxygen, or of water with hydrog^. 
At-results of such importance require to be confirmed by 
tfitmost decisive and unequivocal proofs, and as experi¬ 
ments of so much magnitude, involving in them such weight 
of consequences to the present theories of chemistry, oe- 
manrled, before they were ushered into public notice, the 
thost clear and decided results, they were unavoidably re- 
Nerved for more refined experiments, which from circum- 
stances had been deferred to the present time. He men- 
titised his intention of immediately resuming his labours, 
W'hicH, when sufficiently mature, he should lay before the 
Society. There are many analogies he pointed out that 
lead t»s to consider it a compound body; but did we possess 
no other knowledge of this substance than such evidences, 
we might be led to consider it a simple body. I’he principal 
objection now urged against such a conclusion is, that nitro¬ 
gen is not afTected when ignited in the most intense Voltaic 
circuits, and that, when even exposed to a similar action with 
potassium and other infiammahle substances, no change is 
perceptible. These objections he conceived ought not to 
have any very considerable weight, as we know that the 
curious compound of phosphorus, chlorine, and ammonia, 
which is so easy of formation, cannot be again separated 
into its original clcmciiit. by any methods of analysis; and 
tha-r, on ilie contrary, nitiogeii and chlorine which have 
been exposed t«) the action of the most violent Voltaic 
arrangements with a view to combine them, but w'iihout 
judCess, have been recently made to enter into combinatiou 


hv a process as simple as can well be imagined. The evi- 
(Icn’c^tlien, of the inaction of the Voltaic inffticnce is not 
idea of its compound nature, 
proceeded to consider the combinations of ni- 
chlorine, forming the curious detonating com- 
pJ^IPpely discovered ; of nitrogen with hydrogen, iorm- 
volatile alkali amnionia; and of its metallizing 
basi|||||ftaK>nium.* 

p|H||^orusqT€Xt in order now came under consideration, 
to treat on its three combinations with 
with chlorine, with hydrogen and with other 
bodi^iVforming compounds well known to every chemist. 
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IRoyal Mei* See* Society, tf# 

THE EOYAL^BDICAL SOCXSTY 

Propose as th^thbjecl of the Priire Essi^ lor tl»e yeaf 1S1% 
the following <|uesiion: ' v' 

** Is azotic gas absf>rbed in the longs during respiration? 
r-ff it is not, whence do herbivorous animals derive their 
azote?" 

A set of books, or a medal of guineas value, will %e 

given to the author of the best dissertation on an ex peri* 
mental investiiiation of the subject proposed by the Social 
for which all the members, honorary, extraordinary,and 
dinary, are alone invited as candidates. 

The dissertations are to be written in English, French, 
or Latin, and to be delivered to the Secretary on or before 
the first of December of the succeeding year to that ilt 
which the subjects are proposed; and the adjudication<tf 
the prize shall take place in the last week of February fel- 
lowing. 

To each dissertation shall be prefixed a motto, WTitten 
on the outside of a scaled packet, containing the nantc and 
address of the author. No oissertaiion will be received 
with the author’s name affixed; and all dissertations, ex¬ 
cept the siiccessfoi oik’, will be returned, if desired, with 
the sealed packet unopened. 

KIRVZANIAN SOCIETY OF DUBLIN. 

t 

Mav IG'h.—A paper “ On the question whether alcohol 
be a product of fermeniatioii nr of distdlation," was read 
by M. Donovan, E-q. Secretary. 

The paper commenced with 4 sketch of the ancient opi.- 
nions on the question, and of the evidences upon which 
they were founded. It was then stated, that perhaps the 
first chemist who doubted tlie existence of alcohol in fer¬ 
mented liquors was Uouclle the elder, who was led to this 
supposition from reflecting on the fact that spirit is not 
produced uniil the w ine or otlier hquof begins to boil. 
Nearly the sHine opinions, it was observed, were afte^ards 
maintained and enlarged upon by Fabroni. The FJg||ltine 
philosopher feund that bv means of sub carboutd^^Kot- 
ash lie could detectpart of alcohol )nirposa^H||i'd 
to new wine; while, when pure wine was empio9^H|e 
same test produced no appearance whatever: from t^^^d 
some other experiments he concluded that alcohaf is. 
a prodiict of distillation, and not of ferinentation."^|H^ter 
noticing the remarks and opinions of severMlq||flfee> 
mists, It was observed, that no experimental objeOTldpa of 
zny iuiportance have been ofi'eicd to I'abroni’a assertWna 



umil lat^ff-awj^jlf'tnos't higenlmib'*f|i|i^ Mr. Brande, 

r attd in;4|itliiibi<^hical Trftiisactioi^f ISl l). Upon 
reasonings and experiments of that exOclient chemist 
deverai obsemtions were made, all of which terminated in 
the following conclusion, that his refutation of the 
grounds of FabroDi*5 objections to the common opinion, 
wjM decisive and completej^L^ot it was observed that i^ili 
a few experiments tending td'prove that the common opi* • 
fion is correct, might iiot be considered superfluous. 

author then rerfiarked, if the temperature specified 
by Fabroni as adequate to the decomposition of wine be 
,^lly so low as 63, that the legitimate consequence would 
ilj^directiy in contradiction to the opinion which the Flo- 
j^tjtie philosopher laboured to establish : for in almost all 
CTses of fermentation in the large way, the temperature 
to, and most frequently much above 63. 

Sdireral experiments* were then detailed \»hich tended to 
prove lhat the alcohol is produced in the process of fer¬ 
mentation. A fermentation was'^ conducted which never 


rose beyond 57 : by peculiar management, the vapour of 
alcohol was extricated from this wash, which was capable 
of catching flame from an ignited body. From another 
portion of the same wash, the alcohol was separated in the 
insulated form perfectly pure, very strong, and highly in¬ 
flammable. Yet in all these experiments the temperature 
never rose to 60, which is 3\ degrees below that stated by 
Fabroni as necessary to the lormation of alcohol. 

After detailing the remainder of his experiments, the au¬ 
thor stated, that from all these he thought he was war¬ 
ranted in concluding “ thnl^^lcohol is a product of fermen- 
taifion, that it exists ready formed and perfect in fermented 
liquors, and that it exists in them in a state of very loose 
combination with prater and vegetable matter.'* 

Mr. Donovan Kpeated the principal part of his expert** 
meni^ before the f^ciety. 


IKSTITUTE OF PRANCE FOR THE YEAR 1812, 
JDRAWN UP BY M. CUVIEB. 

[Comiaued from p. S 16 .J 

JlUP Botany and Vegetalle Physics* 

IH^hysiologists have long admitted that there is in 
plRwjl^ asceni^g sap, which proceeds from the roots to 
the contributes to the development of the 

brannpilipi^gtii; and a descending sap which descends 
from^M^eaves to the roots, and to which some ascribe the 
chief^ency in the development of the wood, and conse¬ 
quently in the swelling of the trunk. M. Fe- 
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M. Febiirier, at VcmiU^l^trbdcavoiiFia 

to collect then Ulro^kinds of sap se|yara^^f^mKith thrs vic«r| 
he made a dee|p cut in the trunk ot a tree, and filled a bladi* 
dtr to the lower aperture, so that nothing should enter but* 
the liquid coming from the parts of the tree situated be¬ 
low he then made another incision, and placed the bladdei' 
at the upper part of it so as nothing but die sap 

<^oming from above. 

M. Feburier regards the sap collected in the lo\f jr blarU* 
der as ascending, and the other as descending juice, ayd gives 
numerous observations on the proportions of both midef 
various circuraataniees. Wishing afterwards to be certain. ^ 
as to the route which each sap lakes in the interior of the*^ 
vegetable, he plunged altemaiely by the two extremities . 
branches of trees into coloured tinctures. In both cases^r 
these tinctures appeared to him to follow the ligneous 
bres of the medullary canal, which made him ascribe *the 
same progress to the two saps, in which he is at variance 
with the result of other experiments made by M. Mustul. 

M. Feburier is also of opinion that the ascending sap 
contributes chiefly to the development of the branches: the 
descending sap to that of the roots; but he thinks that the 
cambium, or that humour which transudes horizontaily 
from the trunk, and which has been regarded as the matter 
which gives to the tree its growth in thickness, results, as 
well as the peculiar juices, from the mixture of the two 
saps. 

The presence of the leaves necessary for producing the 
descending sap is also of consequence for the increase in¬ 
thickness ; but the buds, which M. du Petit Thouars makcf 
to play a great pari in this operation, have really no share 
in It according to M. Feburier; for it takes place, he in¬ 
forms ns, while the leaves eXi^t, and it ceases immediately 
when they are removed, whether buds are left or not. 

So far as regards the flowers and fruits*‘H. Feburier says 
he has observil that the ascending sap, when it predomi- 
lAates, tends to determine the production of the 
flowers and the complete development of the ,gert 
the descending sap, on the contrary, where it is snj 
dant, produces the niuliiplicalion of the flowers' 
petals, and the enlargement of the pericarps, ant 
sequent)y of the pulpy part of the fruit: impciples 
which it will be easy to draw many useful him^ and 
W'ill also explain several practices already adopti 

According to M. Feburier, the soft part of 
when laid bare, but protected from the contact of the air, is. 

capable 




of by means Of <lb^^p^biun), the liber 

^ ik4 the Wk tuMMify for coverbg it, as^be bark produceit 
ana even when it is partly removed from it^ 
trunk, lioet and soft wood. In this point be has for his 
aritagoniat mir colleague M. Paiisot de Heanvois, who has 
also directed his auention to these difficult ques'lbns re- 
• specting the progress ni the, sap and the formation of the 
wood. According to this n^anist, this oozing out of a 
glairy matter, which some physiologists suppose to flow 
iroin the old wood, and which contributes to the furmatiun 
of the liber, is not founded upon real experiments. Oh the 
contrary, when part of the bark of a tree has been removed,' 
the wound well rubbed, so as to leave no liber nor 
cambium, neither the soft wood nor the wood itself pro¬ 
duces any thing, but the lips of the solution of continuity 
Miade in the bark stretch out, cover the wood left hare, and 
then produce liber and soft wood incontestably emanating 
from this bark. M. de Bcauvois announces that he will 
soon explain this proposition fully, which he has merely 
hinted at in a memoir on the marrow of vegetables^ 

The opinion of physiologists has been hitherto much 
divided, as to the utility and functions of the pith of 
vegetables. According to some, this organ is necessary to 
the life of the plants during their whole existence: ac¬ 
cording to others, it is useful to them only during the 
first year and only during the whole of the tune that it is 
green and succulent, and when it may be still easily con¬ 
founded with the cellular texture. 

M. de Beauvois has made upon this subject some obser¬ 
vations which tend to show that the marrow exercises, 
during the whole life of the plants, functions, if not of 
an absolute necessity to their existence, at least very im¬ 
portant to their progress, and the development of their 
branches, leaves^ and particularly the organs necessary fqr 
tbeir reproduction. 

He has remarked that the medullary canal, i. e. the cir- 
' yer of fibres which immediately surround the mass 
lib, has always a form corresponding to the ar- 
tt and the disposition of the branches, boughs, 
Ifs} that in the vegetables with vertical furrowed 
^£5) boughs and leaves, for instance, the horizontal 
in of the medullary tube shows as many angles as 
“fre boi^k at each stage and at each vertkille. 

^I^edullary canal of the red laurel presents an 
triangle if the branch below the verlicilles has 
three boughs and three leaves; but if we cut it below tlie 

lowest 




Imperial,fysiUute af J^rmce. ^ 

lowest verticille, frs^ wbicfe a leaf afi4^.boagh freqweotly 
fall off, there w^fbe two angles Only^j^fi^, the vestige ^ a 
third equally abortive. This law is constant, even in^e 
herbaceous plants. 

M.de Beauvois has begun similar observations on the plants 
with opposite leaves, tbo^^e alternating,distic, repeated spiral, 
and composed of four, bve, and a greater; ,nunniber of boughs 
and leaves. He thinks it p^bablc that there are the same 
relations between the form of fhe medullary canal and the 
disposition of the branches, the boughs, <md the leaves. 
For example, the opposite leaves stem to necessitate a 
round medullary canal, and which becomes oval, having tba 
extremities more and more acute the nearer it approacbgs 
the point of insertion of the boughs aud leaves. 

When the leaves are alternate, the circle is less perfect, 
the extremities are thinned off equally, but alternately, and 
each on the side on which the bough ought to appear. 

When the leaves are spiral, the number of the angles of 
the medullary canal is equal to that of the leaves of which 
the spirals are composed. It is thus that the medullary 
canal of the linden tree has only four angles ; that of the 
oak, the chesnut tree, the pear, and almost all fruit-trees, 
&CC. has five angles more or less regular, because the spirals 
are multiplied, and succeed constantly by fives. 

Grew and Bonnet seem to have been the first to make 
these observations. The former had observed very singular 
forms in the medullary canal, particularly in that pf the 
pivoting roots of pot-herbs; but he has not seized the re¬ 
lations of these forms with the dispositions of the bough* 
and the leaves. The latter directed his attention to distin¬ 
guish the vegetables with opposite leaves verticillatcd, al¬ 
ternated, spiral, but has not made a comparison of th^se 
dispositions with the form of the medullary canal. 

M. de Mirbel has continued his researches in the struc¬ 
ture of the organs of fructification in vegetables, in which 
he has been most zealously seconded by M. Schubert, who 
was sent to France by the Government of Warsaw^^tO ac¬ 
quire the science of botany preparatory to hi^publicly 
teaching it in Boland. m. 

These two botanists have examined all the genS^f the 
family of the prickly trees, or the coniferee; 
first importance, on account of the singularity of t^Bbr- 
ganization, the magnitude of the spccies,*afltd the utopir of 
their products. Every person can dislinguigh^at i| C;first 
glance the cedar, the pine, the yew, the junipw, «F. i l>tit 
although botanists have studied with particular altention 



tree, thf and the larch-tree, is to ht found. 

We turf itoeftife say that these trees are in tHia respect 
species Messrs. Mirbcl and Sdiii>ert go 

«lili fnrtto f feniale flower of the yew, 

the Juni^^ the'^ypt^, &c.ljpno better known, and that, 
•withhni all the genera the family of the coni- 

fersi ha*i^il '^i^ih^rt 1 ^^ tt'ilich has hitherto deceived 

nhservcrt^ihif^l^few^^ the-iexistti^ce of a capule, 
liVc'4bitt'pf thi^ fltwer'of the ^sk, which covers the 
IMiis ovary, but much tiiore^How, concealing 

entirely tte'^asy/'and closed like a spout at its orifice, 
^fht female' floWi# contained in this envelope has escaped 
^^^Servation. Ilrthc arbor vitat, the yew, the juniper, the 
^j^fess, feci cttpule is folded bide, and fay an error 
•p^counted fbr ^the extreme smattness of the orpns, from 
immtlmorw the orifice this cupulus has been taken 
-for the stignfa. ' In' the cedari the larch, the pine, and 
^fir-trees, the cupule is reversed, Ipid the orifice is scarcely 
i^isCernihle.' It is only of late yfekm that it has been ob- 
l^terved in England by Mr. Salisbury, and in France by 
S Messrs. PoitCau, Mirbel, and Sbhubert. ' These botanists 
;^^ave not hesitated to ctmsider it as the stigma j which was 
|natural, since it has biten agreed ti place the stigma of 
Isihe yew, tht aibor vitae, the cypress, &c, nt the orifice 
the ciipole. But uUerkir researches hive undeceived 
^essrs. Mirbel and Schubert. By means of a delicate 
al^tomical inquiry, they btte ascertained that what is |c- 
ndifklly taken for the femare‘flower in the coniferae is /no¬ 
thing else than the dupule j the form Cf which closely imi¬ 
tates that of a pfftttli and which contains in its cavity' the 
true flower, wM<^; is provided with a menjbranousi’c^x 
adhering to and with a stigma sessile in the 


geneia excet 



^ conceived that this structure, so different 
btefen hitherto imagined/brihgs with it great 
description of the characters ci the family 

genera. •’Is'’'' 

M. MirbdVlhe female flower of the plants 
ke cycas has an organization analogous to 
tsr; which suppxirts the opinion of M. 
places these two families beside each other 
dTcotyledons: but M. Mirbel thinks,' that while 
the characters of vegetation will serve as a balds to the two 
_ great 
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cadcae copl4. feaioyed r 

Tlie orgad^ation th« male fi<)wer 0f--^l^,\m9»ff0^33 
.been al^« the «jbjt;cio4‘ the yesearelie* of:|4ea»|8,^ 

,and %3hubert.. ’^tkr ile^iwigy it wjQut4^l»a^’!e b^ di^3^Qalt 
to discover aoy ooy «9ubiec^ Bet the iruiittut^ 

of the anther;^ at^ ihe,^ipojD.M<^efoiien-wiete ’jvlweao- 
mena which several botai^P^cajiiyqt^ Qttr-iiwobo*> 
taaiats assert that 'the^iUj^^l^titod ^ 4be itpMd t^aequtvocal 
.manner to oor -cyea., ^rfa#f wJwjjfefliMwig calls mtlies 

in the polytrif^n. - 4fWW* waief^ are cleft 

.into a beak at $^mit 9 j»iid#iiEii^vCiitr ojlbaginoul^i* 
<juor, which e«5!0doi9dike a s%htt'fi$iE^'jQ^ 
the liquid. M^irs. Mitbel and Scbttbei;| 4hwa submitted 
comparatively to obscFiitation tilie'ftoHeii great «umber|^ 
of phanerogamous plantS) axid they aawr ihni it acted in 
«anie way as the g|i|ale<;f a?^ of the inosaes^ which'les^ 
them to believe that 4hci^ parts des'^eiatiKd U|tder the 
of anthersB by liedwig, ;miip]^.p«>asihiy be ikyhiiig else thira 
simple grains of n^ed polfeh of a particular form. 

M. Mirbel Iby lutptelf has continued his.inquiries'int| 
jgerminaiion. He reti^rks, in spite of theopimon genera^ 
jpeceived, that.^ does not always first come 

or instance* in many cypeiaceie it is consumtly the 
mule which first appears. T 

The saine hotantii^ has tbrowh^ew’^light, with impoiH 
-taot ro^ificatkms pd additigjpSfUhon his -opfelons -respe^ 
the oiTganbiertion of the stalk, ibeir development, amt 
the structure both internal and external of the organs ilf 
dheundity in plants, ^ , / 

lid. Bmry 4e Citssini^ of one. of our members 

whose name la ao well kndwn as an astronomer, has .pre* 
sented to the Clasa a memoir whipllflaigum hiq>p*ly for lu« 
liiture supoess in.^otlter.science! H»isas examined hrith 
particular care the style and the stigmata ihrougbont a 
whole family of plants well knowfi l^..thc >names oKcoai- 
posites, syj^nesia, 4>f synantherese, attd^^gans ad ’Uioon- 
^iderable preswated tctibini a ^crowd of "mwibojyyariatiqns, 
.which appeared to him staong|^ougli4o lay th ^ot uidaiion 
of .a division of these plants h^ded solely nof ^l^vc , mo* 
difications of those two parts M the pistil. ’ ^||||;; 

We regret that we are uii^hleto fallow thH ani^Bi obo 
server through all the details upon whiclr^fahasjwNtted. 
pod which he basxdescribed aitd drawn witlol|||^l^reci« 
aion : k cannot l>e doubjted that they will one Imy^sorve to 
perfect tbe.^}ursi6catioii of this family, whkh issoiin* 
VoI.4U^'. 181. May 1813. ' Bb maroug 



ffteroas;.$%(d tr> i^tiii;^) and the of which otight 

«c^ae^i^nt)y to; W more diffiftiilt thaff khy jqjJ^er. 

Tliere are Ifhv lamUies of vegetables so difi^tly nteful to 

C an at that of ,ihe grasses^ among which we reckon oats, 
iHey, wheat, i^e, maiae, the auear cane, hay, 2^. &c. 
bare inentioti ^of the name of these plants is suffi¬ 
cient to show the «»poi^nct|M any work which shall de- 
•cribe them with acciMi'My. , 
ll)e chillies hithetiti>^h^ generally regarded as 


insufficient; 
it IS diffitmtl 
genus of the 
eharacters ad 
Ho longer 




®- • ^ ~-o— -- 

t$ arrestedand 
to discover the true 
ixaitihaiiel^. fluently also, the 
^ ,.!e.'i|yilh certj^^pel^ only, and are 

- the test of #fe gtepus. 

,,iM. Palieot < de BN^<Soii has undertaken on the subjects 
‘ this family if; genetal workwhi^ihe has entitled, An 
jsay ufpem AgrbtlOgrapliy. Me {i^i^voured to remove 
I! .eonfusiotijr; Had togive to each genh# signs which are 
mstantand ei^y dtjScovereilLeo thkl no>observer can be 

With this ftcw he has been obligedJto adopt new bases, 
'which he has already annouimed in has Flora of Oware and 
Hieniii, and which chiedy belong to sepiralion or junc- 
ion of the sexes to coiii{k>aition of the flower and the 
ihmber of its ^velop^. 

j Twenty^flve plates^ ^pnhich all IhitK characters are re- 
hesentcd, faMlkale ihd of tbede.'plants whic^ in> 
^rest all ckssHSi . of ^iociety^ and even thme who do not 
idy botany as a scsmce, ^ 

^aavok contipties ^Flora of Oware and Benin, the 
thirteenth number of whic^1a|published $ and his Histoiw 
ol Insects, coikctoAsiP Africa and A^o^ica. the eighth 
mm^r of whk# hai%)dHed. 

M. de la Billarffiere nia continued and finished the col¬ 
lection of his rme^planti of Syria and Liban, by the publi- 
aatiebi of the lo^h an! fifth nuiklbeia. 

The fsiHnefiatoralia|i^«onifnunicated to t^ Class se¬ 
veral imetMting ohseria^s in aatural history which he 
made m ^i voYWtw^ t^vant, the publieation of which 
WM oy the Icimer and more dangerous voyage 

wh PiUp r^T^ undertook Hong with d'Entrecasteaux, and 
the erincfa has been before the public these many 

correspondbg member of the Class at 
Montpelier, has published a description of the generic cha- 
tacters of be giako4>Boba^ a singula: tree of Japan, which 

had 








Iiad long exiited«i4‘J@^pe, .but whiGhiiipfii|t« iM,t biTteff 
6owereJ; Ooaldlii&i 6living befeti arranged M ji|e 
ve^tablva; ^ ^ ^ ' , t/ 

^lel^minoua piaiibarc not less importaiityteftiniisbiiTg 
a number of nutritious articles of food for men and anifiids, 
various pharmaceutibal substatices| i<^eral fi^nis employ^ 
in the arts, and home predib*!^ j Tike aH the very 
natural families, it is di|5;^|; to Ihlimtittdetiiem with pre«> 
cision; which is nevtuliiel^ t^r^ as thd 

number of the vegt^ablil wlul^ it iti idreidy veiyf 

considerable, and tnope are litchviefM 
M. Jaume Saint ^laire . the Class j 

memoir accompUhied ]by kvei^sjorawlf^^^^ by himself^ 
ill which he cialhas tiew characteri^loir'jithi 
plants, founded chielly upon the fc^tb ^df the fruit, and^ 
which appear tO this botanist more constiilit'^jand more ei 
to seize than ihoH^ formerly employed. Hetldds besif 
several new genera to those jvhich are afready adniitied.^ 
There is a family, much 'less important iti it# uses, * 
much more singular in i|s characters, and which is only 8 
be lound on the leshshbre: ibis is the family of the 
and analogous in»ifle plants. M. Lamou^x, profess^ 
of natural niatoiy atCaen, haS made them one of the chil 
objects of his study. He gives them the common name e 
Tnulassio-phytesy and divtdm into several tribes, thj 
characters of which he was obhged to take from all t1 
pans of the vegetablei for want of dnding a sufficiency' 
the organs of fructification, which generally serve as a ba^ 
to these kinds of diptrihiuions, but which are too H# 
known in most of the fuci t6,||»ble us to have tecoursejiio 
them solely. ■ " 

We regret th«t,;we cannot entfer mote fully into this 
valuable paper, and have to add out wisheft for its spifody 
publication. |l 


Zoohgy, Anatomyf and Animal Pkysiplogy, /- 

M. Geoffroy Saint Hilaire, who has repeatedly directed 
his researches to the natural history of the ba^t, and has 
made us acquainted with so many Interesting, s^ies, pur¬ 
poses to give a general viewt; of all the ^ 

prelude tolhis woi^, he has rilitten a disseitaUmjllH^ the 
rank which these singular animals ough^O joccofHhmet^ 
the mammiferse. They have been long reggEelgdjKkn in¬ 
termediate genus hetwein quadrupeds and it is 

at least equally true that the^’ hold a kind of middle place 
between quadrumatious and cWnivorous animals. In short, 

B b 2 amiid 



irrtc^tftujib'df by iMtkwaliiife, 

‘ih^ Ire'alt^jjjj^tely (according to tbciaat edWonof 
and Bri^^jpilbed to the ywadrwwiQwi, and. (according 4o 
the pitilGi .^ij^ Vhe former edition of LinnaBUs) they are 
plaiced anfldu|r thelc^cr carnivtiri or insecio caniivori, like 
the.inole and hedgfe*b“o^ Sodle naturalists, amdiTg whom 
are Messrs.’Stotir and'^kivi^,/place them at the head t>f 
the carnivdri, knd before thti^b-iinsecto-carnivori juat tnen- 
tiont’d, add }TOtnedilately''dfter the. with this 

•dlfFererice, (hat 1^.'Cuvier dkliiiguishes them more 

gariiculariy» adbditiaion, . Others also, such as 

^^iSlIi^Lacepede and^yiigcr made a separate 


"llay and j&fu 


. Order of ‘dWef is plt^d'hy Ray and Lacepede 

s'fu some ihbaWfd'Wit of its proper^plat^; fey M. Blumcn- 
' ach beuveeh tfee^qbadrumani ahdMhc other animals with 



pirradgeifidn’t of MrCdvier, the ini^tcUo-carnivori. 

Jt niav be easiij^ conceived that all combinations must 
^ttcessarily depend'uf>on the organi‘t<j which Cich nh- 
Jiuralist rttay have paid most attention. Those who have 
^paid most "attention "to the skclctoti, to the intestines, to 
jthe organization Of the feet, to the i'onn of the nails, and 
Lto tlie grinders,'Have tne'feat m'tfee carniv<>ri,aiid this 
lippears to be' the ri/oar'gtperally received opinion ; those 
ho have particularly notrebd the mcimre.r, the position of 
npimni^, and tfee pcndtdbus penis, have allied this ani- 
^,8,1 to the qiiadriim^hi. 

' Geoffrey, in above alluded to, insists most 

, tipiSn these last resemblances, which he thinks have not 
b^tm, sufficiently aitJ^ided loj but fefe'shows particularly 
' tiial rhe singuw; p’folbngation of the ahtorior extremities, 
the,general tendency otHie skin to stretch excessively, and 
the y)eciiiiar j^opertieawhich bats mence enjoy both with 
respet^ to their sensaiions and their motions,* require that 
a separate order should fee'fornicd of these mammiferae, at 
the sarh^^thne tfeatllteif Vaiiotis resemblances with the 
giiadfudij^i 'and'the caiuivori show that they ought to be 
pla^c^yP^een them. We liiay look with much anxiety 
of Vliis order, a^ will as the detarlcd his- 
toi^^E*:feb'‘iP^cka winch IVl Gcotfroy has promised us. 

ibrek, who is intrusted with teaching at the 
'of Natural History every thing conncck'd with 
animals without vertebrae, published some years ago the 
work which serves as the basis of his lectures, in which he 
' explains 



of l|l| 

fxplalns in a w^iyt*^iil|ar to hj*ii^el^,il^: ort^rs^^ 

and geii^a,o^ti|^.innuinera|)l^.ai?ii|)als.r.U' 4^8 npcj^l^., 
hav« 8iQce;>d^pvej‘c^ many ii^w sj^cies .s^Ki^en^rai ! 
an^tamiats. b^ye bpiief d^veCppcd tbeif &lmcit^ i imd. lastly, J 
as the discrimination of M. de Lamarck ha8,diacp,Yjfjt^^ ae.r ,! 
verat iffcw relations b^two^ them|, bj|^a8, 
al>ridgcd ayllabiis of poiffsp^ai^ij^jjluv^tp tbif-pe^ 
method, in which he contei^t b'*n^|l;' indicating J.hc. 
charactt’fs of the superi^ (teyis^f,. a^ji;^«3y..giYf8 t^^ . 
simple nominative cnonieralio^af 

He follows ir^ point, of arrangci^ijlljg^iipW the der 
grecs of co!nplidatioit,, pommfnting^'i^b^ ,^pJ 08 t simple 
animals. Supposing tb^t nerves apv 

])areut, are moved duly in virtue of ih«ir ^liability, he de*^ 
nominates them ap^ikiq-^i^nals: b| giy^s the'name 
sensible animals to <otbers wiihoul; yerf^ril^ and reserv<^ 
that of ivtdligent mvf^U for those witfi yertelbfse- To bil'- 
old classes, which are already well known \o naturalisj^ 
he adds that ot cirrhipedes^ ^hkh comprehends the 

f lands, and their antlqgous genera, ami which he plac^ 
etwecn iliesc a»Mtjlfrfea»«nd maUusci ; that of epizoary of 
intestinal worms, which he places among his spathic ani^ 
ntals i and that of the injusores, or microacoptc anima^ 
without mouths or appar^t intestines. He leaves the 
echino-dermes amoqg the radiarii |md the apathic animalsp 
and in a greater degree of simplicity than that in which M 
places the intestinal worms. 

We regret that want of room does not admit of pnf 
making known the other changes introduced by M, |e 
Lamarck in his orders, nor th^ufnerous additions 
he has made to the list of genera; but naturaliitts will put 
fail to examine them in ihp work itself. 

Notwithstanding the success of the anatomical researches 
respecting animals without YerfHirae for tltese fVw y^rs 
past, there still remained one of their families, the fpnda- 
luental organs of which were not yet well.known f these 
are the cchino-dermes, which pmnpreheuiU the sea stars 
and analogous genera* The Claas^having pr<»posed a prize 
lor the improvements of this brapeh pt com^ft^^tiyc ana- 
loinv, it was gained by Professpr Tiedman of tl||||Pnjyer8ity 
of Laudshut, 'I)he memoir of tfhs emil>enT: %^ ^dmi^t 
makes known fur the first time, with raje ^j^ci|^||^many 
particularities of prganizaiiun peculiar to singular 

animals. A kind of circulation is easily perceiv^ heiwecu 
their organs of digestion and of respiration, without pre¬ 
senting however a .complete double circle: besides, the 
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branebsf JtTJiiot bf followed into thi' orgMit, not 

into i^ib of jjlptloh x it even teems, accoT<^||k to M. Tied- 
ntan, that aWwular tysiem totally differentia distributed 
to the numerous pedunculi, whicit in tbe$e animale serve 
as inatniments of locomotion. . 

The organs of reapiratiqa dififer materially according to 
tbcigenera; in thd holothurii tliu^y represent hollow trees, 
the vessels of which are filled or evacuated from the ex¬ 


ternal water, and arc interlaced with a vascular net-work. 
Jn the sea stars and bears, the w^tef penetrates immediately 
inip the cavity of tbeibody and visits every pan of it. 

This elegant w6^ was accompanied hy some very fine 
drawings executed by.M. Martin Mfina, doctor in physic, 
and appeared to the C)a>8 well deserving of the prize, from 
quantity of new facts and observations which it con- 
and from the addition which h must ntake to our 

t lL^wledge of the echino-derm'esy although the problem 
j&posed as to their circulation has not been resolved in a 
£nner completely satisfactory. 

^ A family much simpler in its organization than that of 
e echino-dermes, but much more numerous in species, 
at of the corals and other animals composed of a solid 
^e, has been specifically arranged by M. Lainouroux. 
This naturalist has made an extensive collection of thosd 

I ' • ' - . _ . ‘a ^ ___ . g* g* 


pwypi issue, and all the other different appearances, he 
ptjiiposes adding twenty-ciji^ new genera. This is a work 
of llBi^iestionably 4 ;reat to the improvement of our 
knowledge of the anirpal kirigdora, but from its nature it 
dues notadjnit of an abridged analysis. A Speedy publica¬ 
tion of the entire iM^nOir will be highly gratifNing. 

Cuvier,; purposihg Soon to commenc«f*lhe printing of 
his giii»i work op Comparative Anatomy, which has occu- 
piedhis atteniion so many years, has presented to the 
Class the table of the divisions according to which the 
animal kingdom ought to be distributed in this work. For 
a long tim^aturalists were struck with the great differences 
which xiktil^uish the inyefiebral animals from each other, 
white Jjl^^ertebrai animals resemble each other in so many 
respedS^ S^^ a great difficulty in drawing up 

theif coj^^ative anatomy; the animals with vertebrae be¬ 
ing easily ]^cralized, but pot the others: a remedy how¬ 
ever has been suggested for this difficulty: from the way 
in which the propositions relative to each organ were 

always 



0 ' 

gCQQpedf.tj^^, Cuvier concluded that Uiew ^xist 
among aniinaU igigir 'principal forms, the first‘c 3 f‘%bich i« 
that with whldip we are acijuaintcd under thi^ame c^er« 
tebral animals, and of which the other three arc nearly coin- 
parable to it by the uniformity of their rtspeci'vc .plans. 
The authot denominates them moUuscif ariiculaied anims^ls, 
and radiated animals or zop^hytet, tuid subdivides each of 
th^e forms or ramificsitionS^^'ibto four closes, according to 
motives nearly equivalent to those upon which the lour 
classes rest which are generally adopted iihong the vert^ 
bral animals. He has derived from some measure 

symmetrical arrangement, a great faedliy in reducing under 
general rules the diversities of orgiam^pahon.' 

The comparison which the same member has drawn 6f‘i 
the osteology of vertebral .animals, has furnished him with 
some new ideas as tp the osseous structure of the head 111 ? 
this branch, and which he h^ alsp presented to the CU8s;j|£ 
It had been long since ascertained llial oviparous vertt^ 
bral animals, i. e. birds, reptiles, and fishes, had 
coinmou relations of organization, which made them difi'n 
from the viviparous or niammlferous vertebral animals ^ 
M, Geoffrey Saint Hilaire had even presented some year^^ 
ago an extensive and elegant work, of which wc gave an.' 
atccount at the time, in which he proved among othei^; 
tilings the identity of structare of the heads of all the ovi4^ 
pari, and the relations of the numerous pieces which entc^ 
into their composition, with those which wx distinguish, m 
die foetus of the maminifcriE, in which, as is well knowi^ 
die bones are much more subdivided than in atluUs. 

M. Cuvier, adopting the of M. Geoffroy, ha? le#- 
deavoured to determine in a clwwin manner, to whai Ifene 
of the head of the niammiferaB each groupe of bones of the 
head of the differeoi ovipari answers; and he thinks he 
has attained ihi|, by adding to the anwtsgy of the foetus of 
the former, the consideration of the position and pf the 
functions yf the hones: i.e. by exam|nthg wliHt tirgans 
tliey protect, to what nerves and vesselsthcy give a passage, 
and what muscles are attached tq them. ',, 

M. Jacobson, surgeon major iii the armies of the king 
of Denmark, has made the Class acqu.sintod with an 
organ which be discovered in the nostrils of^q^drupeds, 
and with which no anatomist seems^to ac¬ 
quainted. It consists of a narrow sac, the 

cavity of the nostrils, defended by a cartilaj^nfms pro¬ 
duction, covered internally by a mucous membrane, 
doubled in ptarl by a glandulous texture, receiving some 
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very rem^rkiibk nerves which are velj^^sViuct divi^ionii df 
the fir(^*paip, and opening chiedy into ‘^e, palate, behind 
the i(¥cisortrs,^y a channel which passes thrungh the hole 
denominated incisive by anatomists. This organ does not 
exist in man, and is more distinct in most of the herbi* 
voTOus than of the carnivorous animals. It mns^ be pre- 
sOmed that it is connected with some of the facirflies which 
nature has granted to quadrupeds, and refused to our 
species; such as the faculty Of rejecting venomous sub¬ 
stances, or of distinguishing the sex and Htate of heat,&e. 

The particular history of animals has been enriched with 
many important works'and rnteresiing observations, 

M. de Humboldt has pabbshed the first volume of his 
Observations on the Animals of America, in which he en* 
t^rs not only upon dififerent inquiries as to the condOr, the 
eieu;trical eel, the crocodile, and maiTy mher subjects w hich 
^ stated in our preceding analy'sis ; hut he has also given 
i^eral entirely new memoirs, particularly one upon the 
mis of the new world, eleven or twelve species of w'hich 
<^Iy had been described by Bufihn and Gmeiin, but which 
M. de Hnmbtdthjbv adding his own observations to those of 
M. d’Azzara and Geoffroy'Saint Hilaire, extends to fortv-six. 

He has recently read to the Class another memoir in-^ 
funded for hiS second volume, and in which he describes 
two new species of rattlesnakes which he discovered in 
6uvaiia. 

j 

The tempests which agitated the sea last winter, drove 
st^jferal large whales on shore on the French coast; the 
C|as$ directed the information which they received on this 
suT^cet to be examined hv it^Ciifnntitlee consisting of MM. 
Laclede, Geoffmy Saint Hilaire, and Cuvier. 

These naturalists have remarked, that several of these ani¬ 
mals were little if at ail known, and that the subject, as in¬ 
teresting to the commerce and fisheries of PUnce, deserved 
the attention of Government. They have given a descrip¬ 
tion of the species cast ashore ii', great mimnerstnear S.iint 
Brieux :■ M. I,.emauot, naturalist iuui apoihecarv of that 
place, having carefully collecial all the essential parts, it 
was easy to discover among them a kind ol doljrhin, which 
had escape^hc atteniiou of all the niilbodical naturalists, 
ami of W,i<iicb there was only one vt ry had figure in Du- 
hamel^!#^T'ej^tj|i^on Fishes. I tv head is distinguished by a 
elobulafi^jj^l^ almost similar to an uuiique helmet. In 
length it Was neatly L’o/cci. 

[Tp tic cuntxiiucu J 
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tX. IntelU^m^ md MUtelldneouijtihliS, 

ANTiaUITlEd^ 4 

The adaiifers of Grecian antiquities wiMiear with plea¬ 
sure that an important discovery has lately been, made in' 
Peloponnesus* The Zan/e Qmeite,%\}nm the following par¬ 
ticulars:—“ Many atii^t.< amt! foreigtiert, iovers of the firtfr' 
arts* had obtained permiaston to mtefe;in the temple of 
Apollo, situated in Mount Coiylios, in Arcadia. Thia> 
search led to the complete frieze of the tmerior of the tem¬ 
ple, composed of reliefs in marble, with nearlv 100 figures, 
each mure tliau two. feet in height, and my little injured." 

OALVANISKf. 

Mr. Singer has recently constructed an ’Electric Columil' 
of twenty thuusaud pairs of zinc and silver plates; it|( 
electrical effects are ptiwcrful, hut It jhas not ihe slight^ 
chemical agency. Pith bail electrometers diverge cont^ 
derably by its actions; sparks are also produced, and ja^ 
charged v\ith facility. The plates in this eatensive appa^*> 
ratus are small; a series of three thousand have been cont> 
slmcted larger; and the effects of these, though proportion- 
ablv less, are more promptly produced. In a late course oS 
lectures, Mr. Singer compared the results of the above ap^, 
paraius with different Voltaic batteries excited by varioiil 
menstrua; one of the batk-ries emjdoyed consisted of a 
thousand pairs of plates; another of four hundred, and a 
third of 64 pairs ; the surfaces increasing as the ounibeica 
diminished: some curious effects were produced, apparefidy 
proving as Mr. S. stated, that the electrical and chefi^ical 
powers of the Voltaic battery are distinctly separate phe¬ 
nomena. 

LIST PATENTS FOR NEW INVENTIONS. ^ ' 

To Benford Deacon, of Cross Street, Islington, in the 
county of ^fi(ldlese;c, gentleman, for his iinproved method 
of applying air for domestic and manufacturing purposes, 
and of employing therein improved fireplaces and bricks.— 
13th March, 1813. 

To William Hedley, of Wvlam, in the county of Nor-, 
ihumberland, coal-viewer, fw his mechanical mfiiuis of 
conveying carriages kiden with coals, ininSrid^merchaii- 
dlze, ana other things - 13sh March. 

To Richards Edwards, of the parish of Budock, in the 
county of Cornwall, doctor of ph\ sic; and WdliamWilliamay 
of the borough of Penryn, in the same county, surgeon, for 

their 
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tbdr ^|am'|>roc^ for extracVm^. 
oret q^ther.tujbatances in which it ia j^e^^iMued, in a purer 
stajHf^ tbui it b at present procured in this kkigdom.~l 5ih 
March. 

To Ge(»ge Dadd, of South Villa, Wandsworth, in the 
county of Surry, engineer, for his certain improvements in 
umbrellas, which r^er the sapae mure portable and ^n- 
venient.—i 6th March, 

To William Robert Wale King, of Union Court, Hol- 
born Hill, in the oily ofXondon, tio^pkte'worker, for his 
certain improvements in the application of heat to the pur¬ 
poses of boiling water, and other fluids, and to other useful 
purposes, and of the apparatus for performing the same.— 
2Sd March. 

■ To Colonel William Congreve, of Cecil Street, Strand, 
ror his mode of constructing thclocksand sluices of canals, 
t&ons, or docks; and generally for transporting of floating 
l^ics froift une level to another.-r-23d March. 

'piho Thomas Brunton, of Cooper's Row, Crutcher! Friars, 
^ the city of London, merchant, for his discovered ira- 
pipyements in making or manufacturing of ships' anchors 
S^d windlasses,and chain cables or moorings.—26th March. 

To John Hughes, of Puplar, in the county of Middlesex, 
e|ccavator, for bis improved method or apparatus for raising 
grave) or earth from the bottom of rivers and pits, and for 
Screening and deliveiitng the same into barges or other re¬ 
ceptacles.—37th March. 

John Heathcoat, of Loughborough, in the county of 
Lficsester, lace manufacturer, ^r his certain improvements 
on^and additions to, a machine the making or manu- 
fac(di#i^ of bobbin lace, or lace nearly resembling foreign 
lace, for which he obtained a patent dated 3fnn day of 
March 1809; and that such improvements will make the 
machine more perfect and compiete.—29thi(|darch.—^Two 
months to in roll speciiication. 

To David Thomas, of the parish of St. Mary Rcdcllfl', in 
the city and county of Bristol, briehtsmith, and ivory black 
manufacturer, for his method for burning animal bones for 
the purpo.se of extracting the greasy or fat property there¬ 
from, and jlkewise for extracting the spiriiunus quality 
therefrom, ahd for reducing the remaining or dry parts of 
bones mto a fyj^taqce suflicicntly prepared tor being ground 
into ivofy„jb||^k; all which objects are obtained by one pro¬ 
cess only; namely, burning by fire.—rSOth March.—2 mo. 

To Robert Hall, and Samuel Hall, of Basford, in the 
county of Nottingham, bleachers and cotton spinners, for 

ihctr 



their machine fbr* die'pressing* getting iipV dnkhmg 
fraine*\vork knitti^ goods manufactured from the stocking 
frame, whether coasisiing of hose, socks,'^’caps, ihtts^ ' 
gloves, or of any other kind or description whatever; and 
whether made oi cotton, lambs* wool, Vigoiiia wool, silk, 
mohair, or any other vegetable or animal substance what~ 
soever, or any intermixture of’ these substances one with 
another. —3(»th March.—« trtbnths, * 

To Joseph Egg, of Charing Cross, in the county of Mid* 
dlesLx. Ibr his method of applying alid improving locks.-*^ 
30th March —2 months* > 

ToJi)lm Bennett, of the parish e€ §t. Michael, in the 
city of Bristol, eshinet-maker, for bis metal dove-tail 
joint n(>{)liciible to portable and other furniture, and any, 
kimj of hame-worfe requiring strength and durability.—^ 
7th April.—2 months. 

Tt> James Timmins, of Birmingham, in the county ^ 
Warwick, manutacturer of sashes and hothouse l%hts wim 
metal bars, for his improved method of diaking and ereJp 
ing hothouse'^, and all horticuUoral buildings, and also the'^ 
making of pine pits, cucumber lights, sashes and churcijp 
windows.—7th April.—S months. v' 

To Robert Lewi-i, of Birmingham, brass-fonnderjlfor lii* 
method of making of brass (or of any other metal df which 
the component parts are copper and zinc) chimney'pieces,', 
or chimney-piece frames, plain of ornamented, either cast 
or of rolled metal, mounted on any other substance of which 
the outward mouldings or frame and inward pilasters shall 
be composed of such metal.—13th April.—2 months. ‘ 

To Charles Plinth, of Temple Street, in the city of Lion- 
don, gentleman, who in consequence of communication 
made to him by certain foi^eigners residing abroad, "is be¬ 
come possessed of various improvements m the conUruc- 
lion of a vessel^ machine, cylinder, reservoir, or fouhlain, 
(which he denominates “ The Regency portable Fountain" 1 
used in tlnf inanufaciiire of water simply imprcgnal'ed with 
fixed air or carbonic acid, and of artificial miner,il and soda 
.waters, and in the delivery of the same therefrom, and also 
in the delivery of cyder, perry, and other liquids.—13ih 
April.—6 months. ' 

To John Rangelcy, of Oakwell Hall, near Leeds, in the 
county of York, gentleman, for his method of constructing 
and working engines or machines for lifting or^raising of 
weights, turning of machinery of all descriptions, drawing 
carriages on railways, and capable of being applied to all 
purposes where mechanical power is required.—13th April. 
—6 months. 


To 



Miietwoh^caVt^m^atims 

To Robert Ctmpton^ of Whttby^ililh^ county of York, 
jTiCTcbant, for bis improved method of making and manu¬ 
facturing double canvass and sailcloth with hemp andflax, 
or either of them, without any starch whatever.—i3th April. 
—2 months'. 

To Charles Augustin Busby, of New Millman Street, in 
the county of Middlesex, architect, for his certain methods 
of constriicfing locks of canals, docks, and navigations, 
and of constructing iniprovements for locks of canals, 
docks,' and navigations already existing, by means of which 
the loss of any quantity less than the whole quantity of the 
w'ater now lost when vessels of any description pass locks 
constructed after any of the present known methods, will 
be prevented.—14th April.—2 months. 

'>To Richard Couplapd and Frederic Coupland, both of 
Leeds, in the county of York, manufacturers, for their 
tnanufaetiiife of shawls, cord#, Brunswicks, ribbed and 
plain kerseymeres, and milled clcths, from mixture of ani- 
ii^kl and vegetable #oo], prepared and spun into yarn with¬ 
out oil.—28th April.—2 months. 

•fTo Joseph Hamilton, of the city of Dublin, gentleman, 
fSfir,' improvements on or additions to macliiues tor 
makm^ricks, tiles, and earthenwares.—28th April.—d mo. 


Meieomhgicol Observations made at Clapton in IJacknti/f 
from April 8 to Apil 28, 1813. 
g. —Fair with a few cumuli, &c. but nearly clear, 
and very dry., 

10.—Fine clear dry day, the wind NE. very early j 
soon after a SE gale arose, eirrl^;)^umiiH, &:c, 

April li.—Quite cloudless all day; the blue sky not 
very ^eep though wind N. and then SE. Thermometer as 
low as 32° in the night. Barometer high. 

April 12.—Misty morning, clear day, mist again in the 
evening, detached features of cirrocumnlus at 11 P.M. 
Barometer 30. 25. Therm. 48®. 

April 13.—Clear with some cumuli in the morning, and 
some cirri in confused lines, that is, none of them at all 
angular; very dry and clear in the afternoon. Wind N 
and E. Barom. 29 38. Maximum of'i'herin. 63. Mini¬ 


mum in night 33. 

April 14.—il'he 'danrie kind of clear dry morning, aftcr- 
Warus ducky, elevated kind of clouds were spread about 
which seemed going into a stale of cirrocunmlus, faint lea- 
lyres of cirrostratus and cumulostratus below them also 
ttraeared. Max. of thermometer 63®. Barometer 30. 48, 
(^sappeared before six, when it became cloudless. 



fftaik at m’Madfmy, " $9T 

April l5.-*~Fitie cteardtf, wtlb stD^I yeHowish oi* rather 
copper-coloured e^uli, a sort , which accotnpany hot 
weather, which approach to the nature of thpse which pre¬ 
cede storms, and are contrasted to the large white or silvery 
kind which appear in the intervals of cold snow showers. 
Maximum of theririometer 03^. .Baroineter fallen to 30 
17> Features of cirrus strewed aloft in the afternoon with 
dark-colourcd cumuli t^rostraius in the evening in- 
dicated*^a change of we^ather. 

April 16 . — Much cloud m moving nimhus appeared 
in m^ny places, with rocklike and tub^rculaied cumuli, dr- 
ruSf he. By sunset the lofty ci^i and ckroslrali refracted 
rich red colours. • in the NW* hare of alternate red and 
yellow were made by alternation of ati^ of cirrostralm 
and common haze between them. Wind westerly. Therm, 
max. 65°, 

April 17 .—A great deal of cloud indififerent stations in 
the morning, with the dense appearance of nii^i here and 
there; but the afteriiaoniuriied out dnik, with cirrus, 
mulus and cumulostraius. Therm. 64 °. Wind WSW, 
Barom. S9» hO. 

April 18.—Clear and warm d^’; cumuli, cirri, &C. 

April \Q ,—Fair warm day. . Therm.4^'’. CumMli and 
cirn with occasional cumulostraius. * 

April ^ 0 .—Clouded early; then fair, with some cimus 
aloft with cumulosiraim and cumulus lower. Win’d calm 
from the NW. Therm. . 69 *. Barom. 30, 20" in 
morning, but it fell somewhat in the day. Night (dw; 
a falling star in direction to NW. 

AprUiX. —Fair; the seemed smokelike and ili- 
clefined; the evening becdlhe very cold. Therm, at 11 P.M. 
34^; it was down at the freezing point at night. 

April 22.—‘Cold wind from N.; some showers of rain 
and hail in ihe*'day. Clear night. 

April 23.-—Cold wind from NNWj and showers; with 
the usual phaenomcna of loose kinds of cirrocumulus, cirrus, 
he. in the clear intervals. Wind in gales. 

It is remarkable, that lately many appearances indicating 
rain linve been observable, but they did not end in actual 
ninihlfication till after the occurrence of-ctold weather on 
the 21st. 

April 26 .—Cloudy, with rain.at times; fair evening, 

April 27 .—Rain, more or less, all day, and a slight inf- 
crease of temperature. Wind southerly. 

28.—Hard rain all llie morning, and it scarcely 
held up all day. Wind got to the northward. 



mdSkMt^nibrid-ge,from Aprit 
> 8 ^^ it Mag Wt’Mifs.. 

iii^l)tiff0t.s-‘fta^ny morning, and cold, cloudyi and windy 
afternoon; with cold Northerly galest. The thennomtter 
at P.M:was42». ... 

April 20.-^old, rainy, and windy morning; ft became 
warmd’ in the evening, and held up; but the night was 
dark and calm; and therraornettr at 11 P.M. 44^ 

Mag 1 .—Cloudy, with a good deal of amaH raim Ther- 
notneter at midnight Wind easterly. 

' Jfoy 2^.—ClouOT and threatening rain in the motiving; 
the day cleajred, said was calm and warm, with large con* 
fluent cttmud^tkimtraiui and red haze in the west in the 
' evening. ThChm^fCter at 11 P*M. 48®. In the day wete 
•ceasTonal imdg^tie gales of ydsmi from the north *. 

May 3.—Overcast early, afterwards clear. About ten 
cfc^k in the mornmg, looking up 1 noticed the following 
p|iaHiomena: large beds of cirms of flimsy but fibrous 
l^aum|bhliagratniofttrg^ ai^ more discriminativecirro* 
stratous Itn^, and aftdPwards into cirrocumulus whose on* 
were ^all r^ged pendulous and confluent aggre- 
eontmuafly ctianged their forms; while others 
were^dfed at (me catreiiartty w the bed, by an apparerrl de- 
posi)^p i^f/Isdst which acpabated into rows, and lastly be- 
eaihe^by subctivisibn: such phenomena ap- 
TOad^;^nd disa^rpearing Contmued above, while cumuli 
flailed along below* with modont not uniform either as to 
dilution or velocity. Through the day cumuli increased 
ih number, and cirrws appeamd above; m the evening the 
clouds were confnseid and in ’^imerCnt altitudes with a hazy 
moon'; Thermometer at ll P.M. 51®. Wind 

beloii'easterly. Showers came on in the night. 

jfcfay 4. —Warm morning with gentle show'ers, and 
nearly calm air in variable currents. A thunder-storm ote- 
ciirred about two P.M. the thermometer just after it was 
63®. After one of the flashes of lightning the rain came, 
down with reduabied violence, mixed with hail. This 
augmentati<m of the strength of the shower often succeeds 
a discharge bf lightning f* Thennometer at midnight 5a®. 

* ‘s 

* A thick and fudden fog of uliort duration happened near London thia 
day at about ooe o’clock. At Cambridge there was only a iiiistiiiess in the 
middle of the day. ' 

, V In the formation of thunder-storms, I have noticed that where the rain 
<^ua!ly begins to foim and descend, the inttiisity of the blacknehs is not so 
.^eat as where the cumnlo&iiatus is only going into a stare of ntmhvs. If 
^'iherefore the dwisity is increased in the formation of drops of water, ilie 
'' btitcyiiess depend on some other peculiarity of structure. 

4 / ... .. Mayt 


May 5.—%t timef; warm and ciloii «o the even* 
iiig some drroctmnmi^ with ttimuh ctrros^^razai and smoke* 
like send. Cloudy at night. Thermometer midday d5°: 

11 P.M. 55®. 

May 6.—Fine warm day, hnt doudy and misty in the 
morning; after it cleared, the haze continued, and lar^ 
masses of mmttlus prevailed of mountainous appearance. 
Therm, at 3 P.M. 68*^. lu ihe evening much cirrostratus* 
Therm, at 11 P.M. 51®. Wind northerly. 

May 7.-^Clouded morning; varioua clouds; warm day 
when it cleared ; thunder*8tprQia i^out, and some rain &H 
here. Clear night, with thermom^er at 5 P.M. 50®. 

Alay 8 —Clouded early* with a mist like what in Com* 
wall is called the pride of tn^ morning; fjtir day with cumuU 
and cirrus above; at ni^ia faim hah round the inoon* 
I'he large clouds did not ’evaporate.or disappear till l«e*. 
Therm, at midday 67*. Midnight 53®. Wind variihle 
and (juiet. • 

May 9 .—^Warm still dw^w^^ja^iich elpiulin the moiai* 
ing, and an appearance of ni^ificationat a distance, fine 
red sunset when the clouds hrcke ; at night large confluent 
cirrbcumulative masses. Therampa^er 3 P.M. Mid* 
night 56®. 

May 10.— Warm close day thick haze, through 
which much cloud was seen, jien^rally icmmlif which m 
the evening appeared copper;i;moured ilnough the mist. 
At night there were mromwuli in beds, at consideudble 
altitude. Thermometer at H at nkht 55®. 

May 11 .— Overcast morning, and somewhat cooler. The 
swift {hirmda^m) madeilf^#rstappearancet. In the course 
of the day much clond. spn at times, and showers in 
the evening. Therm, at }i. P.M* 36®. 

* If the nocturnal ^cent of the waltery p'ardeles depend oalj on their 
comparative gravity heing increawd by a otmitMtion of caiprific repuitton, 
and tlie consequent aniting of the particles into mionte drops of water; and 
,if their reasceot in the. mitnaiog dq>end on a correspondent Increase of 
levity by the at^uisitit^ of calorific repulsion; it i^uld fdbw that water 
was much more expansible by heat than airs; sidK^ by an alteration of 
temperature they were made at times much lighter, and at others heavier, 
than the particles of air. 

f The swallow (hinmdo nutien) vrasKen in the middle of April; and the 
martlet {kvu^ {vrtica) rat the latter end of April, k would be well if 
meteorologists would notice the earliest appearance of migratory birds in 
ihrir journals, as the irregularities in thm appearaa^ may be dqiendent 
<•0 atmospheric causes. 

iTorpw Christ! Collie, Cambridge, ThOMAS FoBSTBS* 

May Jl, ISIS, 
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: - By 'M*. Cary, of ymy Strand, 
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LXT. An Attempf i^-d^ermme the simple Pro» 

partioNif in whkb the cmsiUmnt PmU ofmmgank Sub- 
stmces are untied with eueh •tker^ By Jacob Beaze* 

LIU5, Profmwr ^ Medkine and Pharmacy, aaid M.KJl» 
SiockhUm, 

[Continued from p. 34f.j 

XIV. Potass. 

A. Separation of the Base of Potass [Potassium] ly means 
of the Elecincal CoUtmn* 

I HAVK employed in these experiments the'stme dectrieal 
cr>iotnii as in those which liave idready been published ; it 
c tts sts of e6 pairs of fine and topper plates soldered lo- 
gtiiier, each ten inches square, and their sarface conse- 
qticntiy containing 100 square iuches each. Between the 
plates were placed pieces of pasteboard, dipped in^ satu¬ 
rated solution of common salt. 

1 was h)r a long time in the habit of performing 
composition in a glass tube, one end of, which w^s c^ed 
round a wire of platina, which; projected somewhat within 
it. I poured quicksilver into it, so that it stood above the 
level of the wire; and upon this a saturated sulniion of 
caustic potass, containing some undissolved crystals; 1 
then brought the platina wiit of the positive futle of the 
column into the alkaline solution, and made a communi¬ 
cation between the fixed platina wire of the tube, and the 
iregative pole of the column. While the column was in 
strong action, that is, commonly, for the first two days, the 
potass and the water were decomposed together; but when 
the action was weaker, the'potass alone was decomposed. 
Since in this apparatus die affinity of potassium for oxygen 
appeared to lie weaker than tl^at of hydrogen, I thought 
that it merely depended on the too great intensity of the 
discliarge,. that any water was decomposed by it; and the 
cause of this intensity seemed to be the too small dimen¬ 
sions of tbfs discharging surfaces in comparison with those 
of the columns, and with the quantity of electricity dis¬ 
placed. I therefore hoped that an extension of the dis¬ 
charge to a greater suri'ace would diminish the intensity, 
and ll^us prevent the decomposition of w'at|r, and the con¬ 
sequent waste of electricity, and afford a larger quantity of 
potassium, since the whole electricity would be confined to 
this object. According to these ideas, I altered the appara¬ 
tus; 1 poured quicksilver to tlie height of about a line iut|i' 
a little dish of glass, w'ith a fiat bottom, and about ,t#^^ 
Vol. 41. No, 182. Jmwc 1813. Cc ilicb<it| 



402 


On definite Proportions, 

inches in diameter, and on It the solution of potass j I 
troduced the iron wire of the negative polejiinio the quick¬ 
silver, and brought a spiral wire of platina, which com¬ 
municated with, the positive pole of the column, into the 
solution, at the distance of about a line from the surface of 
the quicksilver; its coils were nearly in one plane, and 
parallel to the surface of the quicksilver: a plate of platina 
would have been less fit for the purpose, since its lower 
surface would have become continually covered with bub¬ 
bles of oxygen, which could not have escaped. In this 
apparatus the decomposition of potass took place very ra¬ 
pidly; and in 94 hours the quicksilver, which weighed 
about 80 grammes, or ounces troy, was so impregnated 
with potassium, that it was no longer fluid. It is evident 
that by a greater number of plates the intensity of the 
charge might have been so much increased, that tins en¬ 
larged surface would still have been' too small for the de¬ 
composition of the potass only. 

S^e in the operation of the column upon a saturated 
solution of potass, when quicksilver forms the negative 
conductor, the affinity of potassium for oxygen appears the 
weaker, it seems to follow that^potass alone should be de¬ 
composed when ‘the force of the column is infinitely small. 
In order to examine this point, 1 constructed a column 
with 20 pairs of zinc and copper plates, l \ inch in diame¬ 
ter, placing between them pieces of cloth moistcjied with 
a solution of salt. When I exposed a saturated solution 
of caustic potass to the operati»m of this column, in the 
apparatus first described, the positive wire emitted oxygen 
in smalKquantities, while no extrication of gas w^as obser¬ 
vable at the surface of the (|uicksilver. At the expiration of 
six hours, a fflobuleof quicksilver taken out of the apparatus 
already exhioiied evident traces of potassium; and after 
24 hours I found the quicksilver strongly impregnated with 
it, so that it caused an extrication of gas in pure water for 
several hours. 

What has hitherto been mentioned, relates more to the 
physical properties of the electrical column than tt> the 
decomposition of the alkalis; it deserved however to be 
noticed, as a caution to those experimenters, who have the 
command of a column of large plates, in order that they 
may be aware of the danger of failing to obtain the greatest 
possible effect in saturated solutions, like those of the caustic 
alkahvS, by employiTig too small a surface in the immediate 
operation of deeoiiiposition: while in the decomposition of 
the alkaline earths^ as will be seen hereafter, another mode 

of 
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of proceeding is jc-quired. The greater the surface of the 
plates, tile i-rcattr must he the extent of the decomposing 
surface K.t< h p(ynt of it possesses indeed a less intensity 
of the tlemochemical operation than in a smaller suH’ace, 
but ihe ^oin ol all the decompositions is greater. There is 
h(M\cver I'.r i vcrN civen magnitude oi the plates a maximum 
of thi (xteni of.the decomposing surface, beyond which 
theiffiTi V, di not be increased. If the two surfaces are 
not p.ira'U *. tl,'.- intensity of the discharge is increased in 
tho«,e point's winch are ne.lre^t to each other, and at the 
same tune the sum of all the effects is diminished. If the 
haliery arts powerfully, a vegetation of potassium shoots 
up fioin the negative conductor opposite to tliene points, 
but does ni>t come into contact with the [lositive conductor, 
before the battery is w'eaki'iied, and the evolution of gas 
iioiu the positive wire, which has kept it at a distance, is 
diminished. If now tlic potassium touches the poUilive 
coiuliutor, it dischatc-s the column without any further 
dectuTUiosition, until the poiassiiun is again oxidated, and 
cnnvericd nuo potass. 

The tjuick>ilver acts, in all these txperimenls, a very re- 
ma'^k ihlc part. Its atfinity to the base of ihd alkali has so 
gieat a sh oe in tlie decoinposiiiou, that with the column 
which I have meniioned, taking every possible precaution, 

I have iHvci Ijccn able to scp-irate the component parts of 
poli'-s w'lthout its assistance. 1 was very much surprised 
to find that even in Davy’s battery, which was nearly thirty 
times a> powerful as mine, the alkaline earths only afforded 
then bases disimctly wheti quicksilver was employed. I 
was first iiuluctd to employ iliis method in order to collect 
the very nniiute pordoiis of metal which are set at liberty 
at the negative coiuiuctor, aiul di,''Sipaled hv the evolution 
of gas: It was some time after this thu 1 observed, that 
the quicksilver operated also by its affinitv, as will hereafter 
be shown by a direct expenuu nt. When tlie negative wore 
is taken out of the quicksilver, the decomposition of the 
polasHium cdh'Cs tt'geihcr with the negative stale of the 
quicksilver, and the wiie emits, as long as it comiiuus in 
the alkaline solution, oidv hydrogen, without the slightest 
trace of a separation of potassium. Here then the atfiuity 
of h\dro;jen to oxygtn appears to be the weaker, the de¬ 
composing oj)t ration of the electricity on the fluid being no 
longer sin Hi:till in d by the affinity of quicksilver for potas¬ 
sium. 

While the quicksilver contains no more than of 
potassium, it remains fluid; but afterwards, that part of it 

C c 2 which 
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which combines with a greater portion, crystallizes, and 
swims oil the rest. If the operation of the column is 
powerful, crvistals are formed, which are small, irregular, 
and sometimes needle-shaped, and commonly vegetate to¬ 
wards the positive conductor, when hydrogen begins to be 
evolved, and the decomposition of potass to be diminished, 
if we neglect to push down the vegetation into the general 
mass of the quicksilver. As the power oi the column is 
exhausted, the crystallization becomes more regular, and 
sometimes very large hollow cubes are formed, consisting 
of large quadrangular funnels, exactly like those of com¬ 
mon salt. If these are collected, crushed into pieres, dried 
on blotting paper, and exposed, in a closed vessel, to a tem¬ 
perature of 50° Cels. [122*], they melt, and harden in 
cooling into a crystalline crust, consisting of small solid 
cubes," exactly as happens in the hasty evaporation of a 
small portion of culinary salt. When treated with water, 
their mass loses *0127 of its weight, and consequently con¬ 
tains little more than per cent, of potassium. 

If we distil an amalgam of potassium in a small appa¬ 
ratus filled with dried hydrogen gas, over the flame of a 
spirit lamp, a^first pure quicksilver passes over j but after¬ 
wards, when the metals remain in neatly equal volumes, 
some potassium accompanies it; and lastly, vi hen nothing 
more passes over at a low red heat, there is found left in 
the letort a melted metallic substance, which when cold 
adheres so firmly to the glass, that the retort must be 
broken in order to obtain it. In the flexure of the retort 
some congealed drops are always found, peri'ecliy resembling 
an amalgam of le5d or tin. Tlie residuum has a faint me¬ 
tallic splendour, is of a gray colour, inclining to red, and 
changing in a short tm.c in the open air into dark brown 
or black: it is by no means pure potassium, this substance 
being, according lo Davy, fluid at a moderate temperature, 
like quicksilver, but greatly resembles the protoxide of 
potassium, which Davy obtained by melting dry potass 
with potassium. When thrown into water, tnis substance 
sinks immediately to the bottom, and hydrogen gas is 
evolved with the greatest violence; at last a globule of 
quicksilver remains, which occupies only of its original 
volume. If this residuum is heated m the flame of a can¬ 
dle, it swells and changes into a'salinc mass, but dues not 
inflame. L havft proposeu to myself three questions re¬ 
specting this .substance, nci’Jier of which I can satisfactorily 
answer: Is it a combination of the protoxide of potassium 
with quicksilver^ that is^ of a metal with an oxidated sub¬ 
stance } 
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stance ? Or, cail so small a quantity of quicksilver be suf* 
ficient to disguise so comp’etely the properties of potas* 
siuni ? Or, are both substances in the form of protoxides ? 
When I had kept a portion of this substance about a 
month in a small stopped bottle, I found it surrounded by 
a gray brawn cracked crust, in the middle of which a centre 
of the amalgam of potassium was found, containing so 
much quicksilver that it was completely fluid. I took off 
the gray brown crust, and threw it into water, in which it 
occasioned a very brisk extrication of gas. When moisten¬ 
ed with a drop of water, it evolved hydrogen with the 
greatest violence, with heat and smoking. The*water con¬ 
tained potass, and left behind yellow oxide of mercury. 
The gray brown crust therefore contained again a combi¬ 
nation of potassium with quicksilver, in a couditiuu of 
which 1 cannot form a distinct idea. During the most 
violent extrication of hydrogen gas, the quicksilver exhi¬ 
bited itself in the highest degree of oxidation. Can this 
be explained by an electrochemical polarity within the 
fluid ? 1 think scarcely ; for the effect is the same upon 

glass, as upon platina or wood. 

Since, according to Davy’s account, a greater Tieat, than 
that in which I distilled the amalgam of potassium, destroys 
and peiforatcs the glass, 1 give up the hope of obtaining 
potassium pure by means of my electrical battery. 

An unsuccessful attempt to separate the base of ammonia 
from a boiling solution of sal ammoniac by means of Rose’s 
or D’Arcet’s fusible mixture of bismuth with zinc and tin, 
induced me to attempt to collect potassium by means of 
the same compound. I had hoped, that if the former base 
could be collected in it, it would be easier to separate it 
from water when cold, and to distil it, than the amalgam 
with quicksilver; but in this hope I was disappointed. I 
employed in this experiment a glass lube, in the lower end 
of which a platina wire was cemented. On this wire I put 
the metallic compound, 1 poured on it the concentrated 
alkaline solution, and melted the metal by means of a lamp^ 
which was kept burning throughout the experiment. The 
battery acted powerfully, and a considerable extrication of 
gas took place, both from the metal and from the positive 
wire. The solution became more and more saturated, and 
after two or three hours it began to dry ifp. I now hastily 
poured (he liquid metal on a dry and cold saucer; and it 
imniecliately hardened. I wiped from its surface the potass 
w Inch adhered to it, and scraped off some particles of the 
metal. When laid on a piece of litmus paper, reddened by 

C c 3 the 
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the vapour of vinegar, they diil not restore^’its colour: when 
thrown into boiling water, they melted, without the i xtn- 
ratum'of any air; nor did the water become in anv degree 
alkaline. Was the temp-wrature, or the want ol adlo'.tv of 
the compound lor potassium, the cause that noiic v, }!*, ub- 
taiiicd? 1 at first suspected the former, and iheieloie tx- 
posed, in the same apparatus, a solution of poui", with 
quicksilver, to t!ie heat of the same lamp. 'I’lie qiiu k^iiver 
at first emitted much gas, but its quantity contiinnl'n di¬ 
minished as the solution became more concenira^eii by the 
effect of the heat; and the quicksilver, wdien poured out, 
was found to be strongly impregnated wdlh pnu'^siiim. The 
elevated temperature had consequently not prevented the 
decomposition of the potass in this experiment, but only 
ill the beginning reduced the solution to the stale in which 
it is found at common tcmjieratiires when less concen¬ 
trated; and this experiment affords a positive proof that 
the quicksilver, in tlie decomposition o\' potass, operates 
not merely by colleciing the product, but abo hv an affi¬ 
nity, which is wholly wanting in Koseb I'uhihle compound. 


B* Attempt to ascertain the Composi'/nm of Potassium, 

It wouTd~be a fruitless labour to endeavour to add am 
thing to the excellent essay of Daw on the propi’riies of 
the bases of potass and soda, even if it w'ere possible to ob¬ 
tain these substances as rcadilv .as he did without the assist¬ 
ance of mercury. On the other hand, his atlcmpts to in¬ 
vestigate the proportions of these co|npomuls sirrn to re¬ 
quire some confii malion; since they were made on too 
.small a scale, and the weight of the bases burnt N'as ascer¬ 
tained indirectly, so that small errors may have had a very 
material inliuence on the results. 

i have altemptcd to perform the analysis of the alkalis 
in .sucli a manner as lo obtain .1 result on whicti moie lic- 


jiendence may be placed, notwithst.uuiing the many fhlil- 
enltks to which my method is liable, I soffiK'd a porn 11 
of the amalgam of potassium of known weicht to oMd.ae 
itself in water; 1 saturated the pota.-? ilius obtained wn.i 
inurialic acid, and fused the sail th.it wa-, toinurl. i' lnn 
the wriiiht which the mereurv had iobt, I nikind t!.'; 
weight of the potassium, and horn me analy^N ot the in;.- 
riate of potass tliKt was obtained, that o! ilie pfM.iS'. iunnid 
In the beginning tlie ex[.iTniKnis di-.icixvd veiv ini>:; 
among tbeinseivc:.; and in order lo (ii-eover the v ■ 
of the dilb reace, i was ulth.^f'd to rep' at the Mone s. - 
inent 520 or 30 times. The Jlsl euasc of the u:,., 
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was the small quiantity of potassium contained in the amal¬ 
gam } for I have often been obliged to take 60 grammes, 
or more, in order to work with one-third of a gramme of 
potassium. If now the larger weights arc Uncertain even 
to -pjrjroo'j obtain, when they are changed 

after the extraction of the potassimn, a result too great or 
too small'by a milligramtne, which is of some importance 
in the calculation. 1 therefore always employed, in weighing 
the amalgam, some small weights, which amounted to little 
more than the potassium 1 expected to find, in order to be 
able to make as few changes as possible. The different 
degrees of dryness of the amalgam, before and after the ex¬ 
periment, may be a seconil cause of error. I therefore left 
the amalgam, which I obtained, in a small well stopped 
vessel, of w hich it filled four-fifths, for some lime, on a very 
hot sand-bath, so that all the water adhering to it was de¬ 
composed by the potassium ; I then poured the pure mass 
into a little phial, which it filled to the neck, and w'cighed it. 
Alter the extraction of the potassium, I dried the mercury 
again in a strong heat, so that it was completely freed from 
waier. 1'lie amalgam must be weighed in a stopped [Sw. 
not “dried” as G.] vessel, olherwTsc it acquires weight 
during the operation, bv the formation of drops ot a solu¬ 
tion of potass on its surface. An error may arise in the 
third place from the different effect of the solvent. If the 
amalgam was oxidated in pure water, the hydrogen escaped 
without the slightest smell, even when the oxidation pro¬ 
ceeded pretty rapidly: but when I added muriatic acid, the 
hydrogen acquired'a strong smell, resembling that which 
is perceived during the soluiion of seine in this acid. Con¬ 
sequently the gas must have held something in solution; 
and this couhrbe nothing'else than potassium: hence the 
experiinenls, in which the muriatic acid was used for the 
solution of the potassium, always gave a smaller result 
than the rest. 'J’hc same circumstance occurs when an 
amaigam^.f the base of one of the earths is dissolved in 
dihjir*d muriatic acidj even if instead of the acid we only 
*Jd sal ammoniac ; while in lliis case such an addition is 
the more necessary', in order to obtain the earth in a state 
of solution. 

The numerous experiments which I have made, respect¬ 
ing the component parts of potass, gave at first the propor¬ 
tion of oxygen varying from 10 to 20 per cent. I shall 
here only adduce those which were conducted with the 
greatest care, and of which the results agree tolerably w'ell 
with each other. They indicate a greater proportion of 

Cc 4. oxygen 
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oxygen than Davy found, although most, of the causes of 
error tend to lessen the apparent quantity of oxygen. 

1. ) I collected severar portions of the amalgam, and 
weighed them before and after the extraction of the po¬ 
tassium. The potass obtained was mixed together and 
saturated with muriatic acid, the excess of which was eva¬ 
porated in a small glass vessel, and the salt, together with 
the washings of the glass, was dried.in a small golden cru¬ 
cible, weighing about three grammes, and then melted and 
weighed in the crucible. The whole of the potassium had 
weighed *4575 gr. and the melted muriate of potass *8675. 
Now the muriate of potass contains 64*19 cent, of 
potass, consequently the *8675 gr. answer to *5568 gr. of 
pure potass; and potass consists, according to this experi¬ 
ment, of 82‘166 of potassium, and 17*834 of oxygen. 
Some chemists have objected to this mode of determination, 
that the fused ^alt might possibly still contain some water. 
But not to mention, that the calculation fur this salt gives 
almost the same quantity of potass, (see Ldrh. i. kem. T. 
399) it is well known that in a melting heal neither the 
muriate of potass nor that of soda is altered by charcoal, 
by phosphorus, or by iron, which would necessarily happen 
if they contained water, at the expense of which these 
combustible bodies w'oulcl be oxygenized. 

2. ) The different operations of w'eighing might have oc¬ 
casioned inaccuracies, which might be singly unimportant, 
but nf.material consequence when added togetiier. 1 there¬ 
fore repeated the same experiment with a single portion 
of amalgam, which weighed :-0*0775 gr. It gave, by treat¬ 
ment with water, ‘ 1275 gr. of potassium ; and this, satu¬ 
rated with muriatic acid, boiled, and melted, *23 gr. of 
muriate of potass, containing *j 60 gr. of pure potass: 
whence we have 8<) of potassium to 20 of oxygen. 

3. ) The difference of these results being very consider¬ 
able, I repeated the experiment with a greater quantity of 
a hardened amalgam, which weighed 67*003 g.r. ft lost 
*32 in water, and gave *608 of fused muriate of potass, 
which is equivalent to *39027 of pure potass. Htnce 100 
parts of potass contain 82 of potassium and 18 of oxygen. 

According to these experiments, 100 parts of potass 
seem to contain about 18 parts of oxygen, and 82 of po¬ 
tassium. And if we examine this result by the rules in¬ 
vestigated and develfoped in the first part of this essay, we 
shall find it very correctly confirmed. The sulphate of 
potass consists, according to Bucholz’s experiments on 
precipitation (Scherer x. 396) of 43*34 of the acid and 

53*66 
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53*66 of potass, with one part of watery or 100 parts of 
sulphu c acid are saturated by K18‘35 of poiass. Now, if 
the I (Ml pans of sulphuric acid require in the 118*35 of 
potass, according to the foregoing analysis, 20*29 of oxy¬ 
gen, 100 parts of potass must consist of 17*152 oxygen 
and 82*848^of potassium, 

From five grammes of melted muriate of potass, dissolved 
in water and precipitat&l by nitrate of silver, I obtained 
9‘575 gr. of fused horn silver. Rose obtained from 100 
grains of this muriate igi^ of horn silver; which exactly 
agrees with iny experiment. Consequently the muriate of 
potass consists of ' 

Muriatic acid .. 55*81 100 

Potass. 6419 179 

Now, if 100 parts ofnuirialic acid suppose iu these 179 
parts of poiass 30*419 of oxygen, 100 parts of jiotass must 
consist of 1703 oxygen and 62*97 of potassium. 

The difference between the results of the calculation and 
of the experiment amounts to somewhat less than one per 
cent, and i have good reasons for considering that of the 
calculation as the more accurate. Consequently potass 

consists of 

Potassium.. 62*97 100*000 

Oxygen .... 17*03 20*525 

XV. Soda. 

The bajfcs of potass and soda are, according to Davy’s 
cxc<l!ent investigation, but little different, consequently 
they must be affected nearly in the same manner by the 
operation of cotlecting them in quicksilver by means of 
the electrical pile. The most material differences that i 
have observed are the following. 

a.) 1'hc caustic soda is less readily dccomjxised than the 
potass, since the solution of soda is not so easily concen¬ 
trated, and c^vstallizcc. sooner. 

i.) 'Flic aifnalgam of sodium does not crystallize, and the 
appearance of the quicksilver is little changed, iiutil it is 
strongly impregnated with it; but then the sodium forms 
sharp and silvery vegetations, which, as the proportion of 
the sodium to the mercury iocre.i!>es, assume a leaden gray 
colour, and the form of a cauliflower, exactly like the base 
of ammonia, which attaches itself* to an i»c>n wire covered 
with amalgam at the point. In the. open air, its surface 
becomes moist much sooner than that of the amalgam of 
potass; and as soon as one portion of the solution of soda 
has been wiped away, another appears in increasing quan¬ 
tity. 
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tity. This circumstance renders the an^ysis of soda still 
more dlfficuk,‘since the amalgam can scarcely be put into 
the vessel in which it is to be weighed, without an increase 
of its weight by the moisture which it acquires Hence 
the results of my experiments on soda agree still less with 
each other than the foregoing, although they were per¬ 
formed with equal accuracy, and founded on the same bases. 

1.) From 28 grammes of amaflgam, by digestion with 
water and a little muriatic acid, which does not here, as itl 
the case of potassium, produce a fetid hydrogen gas, I ob¬ 
tained '1386 for the t|uantity of sodium. The sodi atTorded 
•3f)5 gr. of fused common salt, which indicates *198 gr. of 
dry soda; whence we have for 100 parts of soda exactly 
70 of sodium and 30 of oxygen. 

S.) From 37 gr. of ama'gam I obtained *175 of sodium, 
whence *46 gr. of fused salt were formed, confhining *2496 
of pure soda. According to this experiment, soda con¬ 
tains 70-11 of its base, and 29-89 of oxygen. 

3.) From 70 gr. of amalgam I obtained -439 of sodium, 
which afl'orded ri'8 gr. of fused salt; conuining *6060 
of pure soda. Hence we have, for 100 parts of soda, 72*37 
of sodium and 27-6'3 of oxygen. 

The last experiment having been pei formed with the 
largest quantity of the substance, and at the same time 
with the gr atest accuracy of which analyses of this kind 
are susceptible, 1 think it probable that its result comes 
nearest to the truth. Several other experiments, performed 
with smaller quantities, gave proportions of oxygen varying 
from 27 to 36 per cent. It seems superfluous to describe 
them more pariicular'y, as they are in all respects less to 
tie depended on than this. 1 always found the proportion 
of oxvgen apparently the greater as the quantity of the 
base, with which I worked, was smaller. 

If we cal'ulalc the coinjiosiiion of soda in the same 
manner a» we have done that of potass, we shall find here 
a similar agreement. « 

I'ucl'olz obtained, from 1000 grains of crvstallized sul* 
pliate of soda, 69B of sulphate of baryta, and he aitrilnites 
to the salt 368 grams of water of crysialhzalion. Conse- 
queutU too parts of tlrv sulrhuric acid must require for 
tlteir saturation 82 09 of dry soda. Rut several calcula¬ 
tions tor diflerem sails, proceeding with these immbcTS, 
convinced me that there must be some error in them, w'hich 
prot)ahl\ arises from the uncertainty respecting tlie dryness 
of the Glauber’s salt, and the quantity of its water of cry¬ 
stallization, the latter not being capable of so accurate a 

determinaliun 
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tletermination in i salt which falls to powder, as is required 
for such experiments as these. 

I thcretore dissolved five grammes of ignited sulphate of 
soda in water, and added to it nitrate o! batyta; the pre¬ 
cipitate, when ignited, weighed 8-2 gr. answering to 2*789 
gr. of sulphuric acid. In a second experiment 1 obtained 
trom the same quantity 8-16 gr. of ignited sulphate of 
baryta. According to lluchulz's experiments, I ought to 
have had but 8’125 gr. The difference is not great, but 
sufficient to cause a considerable variation in the results. 
According to this experiment, the sulphate of soda consists 
of Sulphuric acid .. 55*76 lOO OO 

Soda...,. 44*24 79-34 

Five grammes of ignited muriate of soda, dissolved in 
water, and precipitated by nitrate of silver, gave 12-23 gr. 
of fused horn silver, liose obtained from the same quantity, 
12*175 gr. These 12*23 gr. of horn silver answer to2*287 
of muriatic acid ; hence the muriate ot soda consists of 
Muriatic acid .. 45*74 100*000 

Soda. 5-1*26 118*627 

These amlvses of the two salts may be submitted to a 
test in the following manner. According to these experi¬ 
ments, too parts of muriatic acid are saturated by 179 of 
potass, and by I tB*6-27 of soda: on the other hand, 100 parts 
of sulphuric acid ri qiijre !18‘35 of potass and 79'34 of 
soda for their satur iMon ; but 179: 118*63 = 116*35 : 76*43 ; 
a result which agrees to'crably well wiih the experiment, 
but shows that even in these four expcrimcnis there must 
be some error, which causes the difference. 

"1 he 100 parts of sulphuric acid suppose, in 79*34 of 
soda, 20*29 of oxygen, that is 2S*.56 per cent, with 74*44 
of sodium : and 100 parts of muriatic acid require, in the 
HS-627 tjf soda, 30*-19 of oxygen; whence 100 parts of 
soda must consist of 25*71 oxvgen and 74*29 sodium. 

These, experiincuts do nut indeed agree so w-ell together 
as in the cllse of potass^ but still sufficiently to enable us 
to coucluJe that we have in some degree approxnnated to 
the truth. As I liave no reason to prefer one of these re¬ 
sults to the other, i shall assume (“ in round numbers”) 
for the component parts of soda^ 

Sodium *. 74*-29 (74 Sw.) 100*00 

Oxygen 25*71 (26 Sw.)* 34*01 

Mr. Davy assigned, in his first investigations, to potass 
of oxvgen, to soda J, that is, 14 and 22 per cent, respec¬ 
tively. In one of his letters he writes to me, “ I have ex¬ 
amined the cumpusitioii of soda and potass on a pretty 

large 
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Urge scale, and found, that when pure m'etals are used, th< 
potass contains about 15 per cent, of oxygen, the soda 2f 
to 87*** Consequently his determination agrees, especially 
with respect to soda, pretty well with mine. [And in the 
last Bakerian Lecture we firtd that lOO parts of potassium 
absorb 18 of oxygen, and 100 of sodium 34; affording pure 
alkalies in a state of extreme moisture. GiUert.] 

XVI. Ammonia. 

It would be useless to relate here all the fruitless expert* 
ments which I performed, nearly in Davy’s manner, In 
order to ubtain the base of ammonia in a separate state. It 
is utterly impossible to dry an amalgam of this basis, which 
is formed in a fluid. 1 therefore endeavoured to obtain it 
by the operation of dry bodies. For this purpose I mixed 
dry amalgam of po(a.«s with dry sal ammoniac, finely pow- 
deredj in a tubulated retort, provided with a receiver. Both 
vesseli|.jvere previously fillet! with hydrogen, which I had 
causeiii through a long tube filled with fused mu¬ 

riate of lime. The sal ammoniac began, after some time, 
to be decomposed, and the retort, in an hour and a half, 
was filled with an amalgam of the consistence of butter. 
When 1 wished to distil the mass, the amalgam subsided 
into the original volume of the mercury; and when the 
ajiparatus was opened, ammoniacal gas and hydrogen gas 
escaped, with a slight explosion. The neck of the retort 
was full of drops of water. This result is easily explained 
when we consider that sal ammoniac contains water of cry* 
stallization, amounting, according to the analysis hereafter 
to be related, to 19 per cent. The potassium is oxidated 
at the expense both of the water and of the ammonia 
in the salt, and this^ latter is reduced to a nietallic form : 
but it is converted again at the expense of the water of a 
neighbouring portion of the salt, into ammonia; so that 
after the completion of the whole operation, only the oxy¬ 
gen of the water has vanished, having been employed in 
the formation of the potass, by which the sal ammoniac 
has been decomposed as a salt. 

In order to separate the newly formed amalgam from the 
powder of sal ammoniac adhering to il, I made an instru¬ 
ment of a glass tube, at the ends of which 1 blew two 
bulbs, one of them running into a long and thin point: 
it was filled at the temperature of the freezing point, under 
boiled quicksilver, with dried hydrogen gas, passed through 
the point, which was then scaled, and stuck through a thick 
cork, which had been previou.siy fitted to a bottle, in which 

was 
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was a large quantity oF the amalgam of ammonium, pre¬ 
pared froni sal antmoniac and amafgam of potassium. The 
bottle was opened, the point quickly broken off, and the 
cork nude air-tight in the neck of the bottle, in such a 
manner, that the point of the tube entered the amalgam. 
The ball was then warmed, an:l the hydrogen forced into 
the bottle i as it cooled, the amalgam began lo force itself 
into the tube, but it was of such a consistence that it stuck 
half way within (he tube. By the appiicatif.n of warmth 
it acquired a greater degree of flu'.»Tily, but was still driven 
back. Alter repeated trials, 1 at last succeeded in geiling 
a part o1 i.h<' mass into the bad; bin it soon be¬ 

came covered wiih a thin coal of saline dust, so that I was 
obliged to ccnuri iinself with the smaller po'iion of amal- 
garu, which 1 had been able to colkct in lolcrah'e purity. 
Wiien I had mehed together the sides of the lube a little 
almvc ihc hot lie, I tried to distil ihc amalgam contained in 
it from one bulb into the other. 'IT.e saline p«\vll!et',Avhich 
had entertd with it, lay on the metallic suriacc^li^ gray 
mealy covering. The mass w'as first heated otdSPfSelflame 
of au oil lamp ; the saline powder was thus still further 
decomposed, and the anulgam swelled totw'iceits volume; 
the salt in the mean time became agitated, and was con¬ 
vened into a fine snow white dust of muriate of potass. 
The amalgam was now almost entirely liardened, and dn- 
ring a whole hour, while the heat of the lamp acted on it 
without interruption, and raised its temperature far above 
the boiling point of water, it uuderw'ent no further change 
w'hattvcr. I then put a spirit lamp under the bulb: the 
mass then became black, and was covered with a dark crust, 
while the quicksilver returned to its original dimensions. 
By continuing the process, this crust disappeared, and ihe 
quicksilver was dihiilled over to its volume. The 
product of the distillation was not quite so fluid as jiure 
quicksilver; but the difference w'^-s inconsiderable. When 
I opened the apparatus under w'ater, after it had been cooled, 
the quicksHvcr ran out, the water forced itself in, and oc¬ 
cupied somewhat more than ^ of the receiver; a proof that 
there was some ammoniacal gas in the apparatus, having 
been left in the gaseous form, unaltered by the amalgam re¬ 
maining in the retort. The quicksilver, which ran out, gave 
indistinct marks of an evolution of gas, which I could 
however by no means attribute to the passing over of the 
base of ammonia; since this base, when the amalgam sub¬ 
sided, had certainly oxidated itself at (he expense of the 
* water in the powder of sal ammoiuac. ' The amalgam left 
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in the bulb of ihe retort was crvstallizefl. When broudit 
near a glass stopple, moistened with ninri^tic acid, it exhi¬ 
bited no more vapours: conscqueiitiy the base of ammonia 
had been completely destroyed in diis experiment. 

Having learned, from this result, that the base of am¬ 
monia caanot be exhibited pure by experiments with the 
amalgam of ammonium, 1 performed several experiments 
in different ways, in order to determine whether and in 
what form this base can he exhibited separately, but I 
have hitherto been able to obtain no satisfactory determina¬ 
tion of the question. 

I have refited, in the description of my electrochemical 
experiments, performed in common with Dr. Pontin, that 
the base of ammoma, combined with a MTiall quantity of 
mercury, forms a leaden gray flocculeiit ainalgam, which 
floats on water. This amalgam may be obtained without 
the immediate operation of electricity, if we mix the re¬ 
siduum}^ alter the distillation of the amalgam of potas¬ 
sium, |ii;ith a concentrated solution of sal ammoniac, in a 
strong sbn^imlll stopped vessel. The decomposition begins 
imiTiraiately, and the newly formed amalgam swells some¬ 
times to 150 or 200 time.» the volume of the quicksilver, 
which remains after the complete oxidation of both the 
bai>es. It emits at first a little gas ; but this extrication of 
ga.s soon (iiminishes, and becomes at last, as llie pressure 
of the air in the vessel increases, totally imperceptible. 
The amalgam then floats on the surface of the fluid, in the 
form of a porous, round mass, puiliiig out vegetations on 
all sides. If we open the vessel, hydrogen gas is forced 
out with an explosion, and the newly formed amalgam 
begins to be decomposed, with a violent hissing. If 
the experiment is peifoniied in an open vessel, ihe base 
of ammonia is oxidipted almost the instant that it is pro¬ 
duced. 

Some attempts to combine the amalgam of the base of 
ammonia with sulphur, or with phosphorus, afforded me 
no satisfactory results. When, for example, T shook the 
amalgam of potassium with the sulphuretted liydrogct [or 
hydrothcate] of ammonia, I obtained nothing but tlie sul¬ 
phuretted bydroget [hydrothcate] of potass, and the usual 
buttery amalgam. Sulphuret of potass had no perceptible 
effect on the amalgam of ammonia, although the mercury 
alone would have* blackened it; but when the amalgam 
shaken with sulphuret of potas.s, after being washed with 
pure water, was put into a solution of lead, it afforded evi¬ 
dent marks of containing a little sulphur; which however 
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did not appear to have the slightest effect on its external 
characters. , 

It is totally impossible to investigate the quantity of oxy¬ 
gen in aininonia by direct experini€ni8"on the amalgam of 
its b,T«c; I shall hereafter proceed to relate some experi¬ 
ments made in order to ascertain it. The whole or our 
know ledge of the base of ammonia, that problematical and 
yet in t very'respect l^hly interesting substance, consists 
almost entirely in our Being assured of its existence under, 
certain circumstances. 

[To be continued.] 
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LXII. On Mr. Brnnet’s Klectrometer. 

By Ez, Walker, Eiq. 

To Mr. Tillocli. 

Dear Sir,— I do not remember to have seen anpfiiirther 
account oi the properties of JVJr. Hennet’s ElectroiMter, 
than what the inventor has given us in ihie cal 

TtansactioiLS for "h ch relates mostly to its extreme 
sensibility, in distinguishing small quantities of electricity. 
7’his insirunicnt, however, has other properties, which 
merit the attention of electricians. 

An excited siirlace being brought near the top of this 
instrument, but not so near as to produce as park, the gold- 
leaves will diverge in the same state of eleciricity as the 
excited surface ; but as soon as it is removed, the gold- 
Icavcs will collapse, and instantly diverge again in a con¬ 
trary state; and these changes will take place every time 
that the excited surface is moved to and from the cap of 
the instrument. 

There is no work on electricity witb^^whichl am ac¬ 
quainted, that takes notice of these pha;nomena, nor was 
it till after 1 had made many experiments that 1 could form 
• any thing like an explanation. 

But after I |ound that there is a positive and a negative 
point, at every interruption of an electric circuit, or that 
the top plate of the instrument is negative, at the same 
time that the gold-leaves are. positive, the phsenomena no 
longer appeared inexplicable. 

Place a slip of leaf-gold, about half an inch long and 
one-lciith of an inch broad, upon the top of jhe instrument, 
and let one end of it be fixed to the plate, with paste, gum- 
w'ater, or varnish ; then, if a glass tube, excited by rubbing 
it with silk, be brought near the top of the electrometer, 

the 
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tl^e‘mp of leafigold will stand erect, being attracted by the 
Kxcifed tube j Which shows that the top plate is possessed 
of ihfe resmons or negative electricity; and the gold I'.aves 
within the glass will at the same tnne ciivi-rge with the 
vitneottS or positive electricity, the sarfie as the excited tube. 

But as soon as the excited surface U removed, the gold- 
l^yes will collapse and instantly divftrge again, and when 
examined will be found to have recetved the resinous elec- 
the top plate still possessing the same tlnid. 

I^ow, as part of the vitreous fluid has been repelled from 
ihe cap through the gold-leaves and tindoil into the earthy, 
Ihe cap must necessarily possess less of the vitreous than 
its natural share $ and consequently, when the excited tube 
is removed, the resinous fluid in the cap will attract the 
vitreous out of the gold-leaves : but this being too smalt 
a quan^ty to restate the equilibrium, the cap will still eon- 
tihud ^j. negative slate, and communicate the negative or 
restiiimllluid to the gold-leaves, which will cause them to 
divc«jyKCgpd time; and as the cap is' insulated it will 
cont^ljPM^fled for sonie time after, if the instrument 
be a k'rge one*. 

This experiment also shows, that electricity by induction 
or position doetJ not vanish as soon as the excited surface 
is removed, though Professor Robison and other writers 
on electricity are of a contrary opinion. 

1 am, dear sir. 

Your obedient servant, 

LyiMfl, May 27,1813. £. WaLKER. 


LXTIT. Case Hydrophobia cured in India by Bleeding, 
By John ^uoolbb^d, M.D, From the Supplement to 
the Calcutta Government Gazdhe,.June S, 1812, 

[Concluded frenn p. 3G5.J 
REMARKS. 

On hearing that a recovery from hydropfiobia has been 
effected in the short space of two hours, by the single re¬ 
medy of blood-letting, a doubt may probably occur to a 
person acquainted with the previous history of this formi¬ 
dable malady, and the nearly uniform failure of all attempts 
hitherto made for its cure ; whether the disease now said 
to he cured, was in reality a genuine case of hydrophobia, 

* The gla$9 of an electrometer for these experiments should uot be less 
than four inches in diameter, and nme or ten inches high. 

produced 
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produced by the bite of a rabid,1 admiUheJcej^i- 
cism to be reasotti^le; fur, in tbi^.relalioi^ of a 
has terminated so differently tVotB all others y^ on recorJi 
(not even excepting the case to successfully treated by 
Tymon,} it is natural to suspect either soi]ii|niisconi:«^dti 
or misrepresentation of facts, or some faMcy in the de* 
xiuctions derived froml^them. 

An. attentive perusal of the preceding narrative vvilL it b 
presumed, remove these doubts from the minds of the mi- 
jority of readers. Yet, as some individuals may not^ 
convinced by that evidence which to others appears 
and satisfactory; and as it is a matter of the utmost ilii* 
portance to future sufferers from hydrojibobia, that no 
doubt should be allowed to remain, either as to the existence 
of the disease itself, in the case above related, or that the 
bleeding was the sole remedy, I shall, as briefly as jjj^SHble, 
endeavour to establish the certaii^ty of both thos^|B^ be¬ 
yond the possibility of contradiction. 

To a person who has never seen a cas6 
1 acknowledge the difficulty, nay, almost tb^ impossibility, 
of conveying by words an adequate notion of the disease. 
The horrors of that state must be seen to be fully conceived; 
but being once seen by a mt^dical observer of any discern¬ 
ment, they are indelibly fixed in the mind ; and I contend 
that it would then be highly improbable that he should ever 
mistake any other disease for hydrophobia; or take hydro¬ 
phobia for any of those affections to which it has been said 
to bear some resemblance ;—so deep and so permanent, I 
am convinced, would be the impression left on his mind by 
the contemplation of even a single case of hydrophobia. 
But when I state that my situation as surgeon to the Cal¬ 
cutta Native Hospital, ^r the last eigbtils) years, has af¬ 
forded me opportunities of seeing the disease, which have 
fallen to the lot of few individuals in any country, and that 
, no less than seventeen or eighteen cases of it have come 
under my observation within that period, in all of w'hich 
both my diagtiosis and prognosis (with the single exception 
of the latter in the case under consideration) have unhappHy 
been but too fatally verified, it is not, 1 trust, laying claim 
to loo great a share of discernment to assert th'at I could 
nut easily be mistaken in a case of hydrophobia; and that 
1 should consider niy being so as. unlikely^ as that an ex¬ 
perienced surgeon should ever confound two diseases the 
most opposite in their nature, because, to an uninformed 
eye, ihev might both exhibit something of the same ex¬ 
ternal appearance. 
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, iPurtber: it Ibts^hc^n usual* with me, on the admissioii 
,^aca««--aC ^pdrophobiainl® the hospital, to seud for sonve 
^ my medical-friends, not only that they might see a tlis- 
Ma$t fftsldotn occurring in private practice, but that I 
anigjNt have of their suggestions in regard to 

the treatment. On the present occasion, the promptitude 
necessary to'the practice I had determined to adopt in 
th® first caaes^that occurred, and its astonishing etFcct in so 
stiddenly and cficctually subduing the disease, deprived me 
of the advantaged should ho\y have derived in establishing 
Ib^oint in question from the concurring lesiimony of a 
jdd^oiis medical friend. But though not permitted to 
^lye direct evidence as to the existence of the disease in the 
case ^bove detailed, these gentlemen can yet vouch, that 
tha^y were never called by me to see a case of hydrophobia 
in whiiM there existed the slightest doubt of the nature of 
the di^^; and it will ll^rdly be contended that 1 was 
more JRTe ttnusytke it in this case than on any former 
occa5i4^|ii|ipiF';'‘' 

If theseft^s and reasonings, combined with the account 
of the accident; the time that elapsed before the appearance 
of the symptoms ;-“lhe statement given by the patient of 
the commencement of the disease ;—and by his friends, as 
to tile state in which lie appeared before he was brought to 
the hospitalthe symptoms under which he laboured 
when he arrived there;—should ail be deemed insufficient 
to establish the real nature of the diftea'^e, I confess myself 
at a loss to conjecture what species of proof would be ne¬ 
cessary for that purpose. The only defective point in the 
evidence appears tO'lba. our ignorance whether the dog by 
which Amier was bitten was actually mad or not ? and 
though this canotfl be proved by direct testimony, yet as 
it is known that the disease was prevalent among dogs, 
about that time,'as will be hereafter noticed, it is prtsuined 
that this is an objection of very little weight. If therefore 
any individual, after duly considering all these circumstances, 
still continue in doubt as to the nature of the disease, may it 
not n conclusion be permitted to ask him what it was, if 
not hydrophobia ? 

That the disease, whatever it jnight be, was removed, 
and that almost iiislantaueously, by bleeding alone, admits, 
in my mind, of equally little doubt. 

In Mr. Tymdn’s successful case, the symptoms only 
gradually disappeared, some of them remaining so late as 
the fourth day; and as opium, mercury, and antimony had 
been largely used during the whole time, and the patient’s 

sytem 
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system was evidently under the mfintnee^C 
before he could be said to be .^Mifom e ' 

nion might still be entertained^ iind ac^ai^y^was so, 
many with whom 1 have conversed on the sobjedi 
the cure was, after all, ejected by tbejOEtnienry, and 
the bleeding. ' 

Dr. Berry himself, to whose rare and lalFdable zeal "for 
the promotion of useful science, even at the period of cloi* 
ing a long and honourable career of public serviee|^I»: 
world is indebted for the knowledge Tymoo^l^- 

S recedented case of success, alleges that the bleeding 
lason*s life by diminishing violent action, and. admit^^ 
the effect of medicines that in all former experience had 
formly failed.” 

As this notion too corresponds with the most prmijii^ 
theory of the disease—though thi% theory has notMaaingle 
instance been veriiied by the suliitss of the practiqj^ which 
it gave rise, I consider it of great i mPMtt PCC^^ieorrect 
it; lest, by still expecting some goorh^^fflniiii^^ and 
opium in hydrophobia, the attention of the physician 
should be diverted from a sufficient abstraction of blooJ,>— 
on which, and on which alone, as far as a s'mgle case can 
prove any thing, the life of the patient seems entirely to 
depend. 

That the' first bleeding in the case above related, wholly 
though not permanently, removed every symptom of the 
disease, was proved, 1 presume, in the most ample manner, by 
the following six remarkable circumstances: first, the removal 
of the spasms; 2d, the freedom of ewpiration; 3d, the re¬ 
storation of the power of swallou^g fiuids, and the ab¬ 
sence of horror at their approach; 4th, the desire, instead 
of the abhorrence, of a current of air; fttb, the inclination 
for a natural alvinc evacuation; and 6th, the power of 
sleeping.—All these unetjuivocal indications of recovery 
took place during or immediately after the first bleeding; 
and as none of them ever happened before to a patient in 
hydrophobia, except near the close of the melancholy scene, 
when they denote an entire sinking of the powers of life,— 
rather ih in the cessation of disease,—it seems but fair to 
ascribe ihcin to a remedy which had never before been 
used as it was on this occasion—or, if so, unluckily not at 
the time when it was capable of doing good. 

When a recurrence of the disease vvas threatened in 
two hours afterwards, the power of the remedy w-as again 
conspicuouslv manifested, and a second bleeding ad delu 
quium instantly stopped the progress pf the symptoms, and, 
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a single' ^rtkie of medicine of apy kind had been 
jpven, ejittnguished the niorhid condition, 

' ll^atever it ttfiy be, in wnich the essence of the disease 


.h t^ese two points, therefore, appear to be fully proved ; 
n^ely* that the disease was hydrophobia, and that the cure 
consisted in Sood-letting aIone« 

Bat^notwithatanding this unprecedented success, I am 
not so sanguine as to believe that venesection will cure 
every case of hydrophobia. It is probable that there is a 
pMt^lbd in the disease beyond which its curative effect can- 
nW extend. What-that period is, cannot be known with¬ 
out a more enlarged Experience, But this very uncertainty 
affords only a more powerful reason for losing no lime in 
rewjrting to the copious abstraction of blood, upon the very 
first apj^rance of unequivocal symptoms of the disease, as 
the deta|; of only a few biinrs may prove fatal to the pa¬ 
tient. •:$ . 


In referring td^^tes which 1 have preserved of fourteen 
cases of hydrophobia, t find that eight of the patients died 
within six hours after admission, fn these I cannot believe that 


bleeding would have done any good. But of the remaining 
six, who lived respectively 11, i:^, 15, 20, 36, and 49 hours 
after admission, it is certainly reasonable to believe that it 
might have saved three or four. In a case so entirely hope¬ 
less, howevei!^, there could scarcely be barm to the indivi¬ 
dual, from trying it at any period of the disease. And as 
it if only by such trials that the real limits of its power can 
ever be ascertained to any’useful purpose, it is rather de¬ 
sirable than otherwise that they should be made. One dis¬ 
advantage however, eventually arising from such trials, re¬ 
quires to be guarded against. The medical profession, 
taught by innumerable disappointnients, admit very cau¬ 
tiously the claims of any new mode of practice to genera! 
adoption. If several patients in hydrophobia, therefore, 
should happen to be bled in an advaticccl stagg of the dis¬ 
ease, and die,—as they inevitably would do whether they 
had been bled or not,—such cases would be quoted against 
the new practice as failures, and mieht lend so far to bring 
the remedy into discrcd t as to prevent its beinsi used even 
in cases where it might have proved the certain means of 
saving life. 

O ( 

1 am the more desirous of noticing the unfavourable clfect 
upon the adoption of the new practice, which may eventually 
arise Irom hieeding at too late a period ot the disease, and 
of catering a strong caution against the hasty lejeciion of 

the 
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the remedy from «uch instances of failure^ 
of the ciicuinstance having vefy nearly 
onlv three days before the occurrence of the lease of Amieli 
On Saturday evening, the second of May 1812, a^ivtli 
of Arracan employed in Calcutta as a cook was 
to the hosp-.tal labouring under symptoms o| hydrophoota. 

1 went toliiiii that moment, with the full determination^ 
putti.ig in practice the plan that had succeeded in the bands 
of Ml. rvujon; but I found that the ui^rtiinate sufferer 
had been ill, according to the account of his frier^s^or 
56 liour-t. Hts pulse was imperceptible, his skin l^d, 
and his featnrt-s sunk. 1 therefore ^ bim to swallow IdO 
drop> t't laiidaiunn, which he effected, as frequently nap- 
ptns, with greater ease than is usual in an earlier stage of 
the cllsea^e ; and f ordered an enema with 300 drops. The 
patient was dead in half an hour. Now what i wish to 
impre-s upon the mind of the reader is—jj.hat if, in this 
case, ihedisease had been somewhat less advanced, the pulse 
still perceptible, and the strength less sunk, I should cer- 
tainlv have bled the patient;—which at such a period could 
scarcely have prevented death; it would more probably 
have appeared to have accelerated that event; and, if so, 
might consequently have had the effect of preventing my 
pu-shing the bleeding in the case of Amier to the extent 
necessary to the cure. I must therefore h^e insist, that 
numerous failures in an advanced stage of the disease will 
form no just ground for the rejection of a remedy which 
has been so incontestably proved to have cured the disease 
when used at an earlier period. As well might the pracli- 
tmner reject bleeding in the cominencement of peripneu- 
mony or enterlti'* in a robust athletic parieiit, because in 
each disease there is a period afier which the detraction of 
blood, so far from curing, would serve only to hasten the 
fatal event. 

Nothing, however, can fix the real value of the remedy 
but experi«nce. It is highly desirable that this may be 
speedily obtained; and as the disease does and must very 
frequently occur in this country, w-heiher we possess the 
means of curing it or not, we cannot doubt that but a very 
short time will elapi^e without further trials of this remedy; 
and it may he presumed that the medical practitioners, who 
are so widely distributed throughout Iqciia, will fairly and 
circumstantially commiinicate to the public the result of 
their experience, whether attended w'ith success or not. 

It may be necessary to observe, however, that merely 
opening a vein and drawing a considerable quantity of 
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18 The vein must be opened by % 

orifi^y quicl^ly evacuated, and allowed to 

, flBw, without>c^»rd to measurement, ad animi deliquium. 
Noting less than this is capable of at once arresting the 
pi^^eas of the disease, relieving the spasmodic affection of 
tlM^eart and arteries, suppressing excessive sensibility and 
ifit^dity; apd, in short, of admitting the restoration of 
that'-due'Dalahce of action and influence, both in the cir- 
cul^ihg and nervous systems, on which the continuance of 
life^d health seems to depend. 

Btat I lay no stress on this or any other pathology of the 
disease. Well au0eiSticated trials of the remedy in an 
early stage of it, are what I desire to see. If it fails in 
many of these, when used in the manner above proposed, 
within twenly-fbur, or, to speak with some latitude, thirty 
hours of the commencement of the symptoms, I confess I 
shall feef'tnuch disappointed ; and not a little mortified, to 
be obliged, after such fair prospects, to reject a remedy, 
which has efrccted twice, in the short space of seven months, 
what was scarcely ever effected before j and to class it with 
that useless farrago of remedies and practices, which, though 
used hundreds of times, and for a series of years, have 
never once been known to accomplish a cure of hydro¬ 
phobia. 

With resp^ to the subsequent treatment of the patient, 
jt is scarcely necessary to make any remark. The case 
clearly shows that for the hydrophobia no subsequent treat¬ 
ment was required. But as this and many otlier cases on 
record show a great disposition to disordered and excessive 
action of the liver, it may perhaps hereafter be found useful 
to administer mercury both as an cvacuaiit, and to the ex¬ 
tent of affecting the mouth, with or without opium, ac¬ 
cording to circumstances. 

It is usual, when new and successful expedients are first 
promulgated, to wonder why they never were thought of 
before. In conformity to this habit, I have*dVcquenlly 
within the last ten days been asked why, in a disease so 
often proved incurable by other in^ans, bleeding was not 
before iritd ? T'hc fact is, however, tl»at Heading has often 
Iwen fried.' But owiiii’’, probably, to the evacuation not 
being pushed far enouuii, when used in an early stage of 
the disease—or toitbe period for its beneficial employment 
having elapsed before it was resorted to—the relation of the 
cases 111 which it v\as used afforded little or no eiicouratre- 
nient to further trials; while the theory that has prevai'led 
for nearly a century in regard tQ the nature of the affection. 
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aid its class!Bcoition with diseases nf the nervous 
accompanied by great debility, tended directiy to discotiOrt^ 
all lowering plans of cure, and to point out ant'^pasmodlpl 
and tonics as the only resource in hydrophobia. ' 1 

Dr. Mead, who was very confident that he had found ihi 
infallible preventative of the disease, in a little Iwere^t ^ 
and black'pejiper, aide<l by bleeding and cold bathing 
the contmenccmenl of the course of medicine, 8ays,^*^;;ijjs"tb 
all other ways of curing the hydrophobia, I ow'n I naye not 
been so happy as to fitid any success from the inany’l’ jlsatw 
tried. Bathing at this time Is ineffectual. Iham-'^t^en 
aivay large (juanlilies of blood ; have given opiates, vola¬ 
tile salts, &c. &c. &c.—All has been m vain, because too 
late.'’ , Notwithstanding his disappointment, he still con¬ 
cludes,if any relief could be expected in this desperate 
state, I think it would be from large bleeding eve?t ad animi 
deliipiium, before the fibres of the membranes have lost their 
natural force by commhinvs. But after all it will generally 
happen, that (as the Greeks said upon deplorable cases) 

* Death will be the physician that cures.* ’* This, though 
a recommendation, was certainly no great encouragement 
to blood-lctilng. 

The doctrines of Boerhaave also led him and his pupils 
to recommend and practise bleeding in hydrophobia. The 
celebrated Leyden Professor says, “ the distemper is to be 
treated as one highly inflammatory, upon the first appear¬ 
ance of the signs w hich denote its invasion, by blood-letting 
from a large orifice, continued till the patient faints away; 
and s(^on after bv encinata of warm water and vinegar,*' 
fcc. &c. and he adds, “ that this.practice is supported by 
liomc small number of trials.’* But the particulars of this 
successful practice are not given. 

1 find, however, a trial of it at Edinburgh, more than 
Co years ago, by the late Dr. Rutherford, a pupil of Bocr- 
haave’s, who took away gradually sixty-six ounces of blood 
from a p^yiient who had already been bled the same morn¬ 
ing. As this patient lived forty-eight hours after the large 
bleeding, it is probable that it was used somewhat early in 
the disease, and should, tlicrcflKe, it may be said, have suc¬ 
ceeded. Why it did not, it is impnesibie now to tell; but 
I am persuaded the circumstance.-, attending its failure had 
great weight in deterring others from pursuing the plan re¬ 
commended by Boerhaave, and in giving an entirely dif¬ 
ferent direction to the practical views of physicians on the 
sul)ject of hydrophobia. 

On the failure of bleeding in this case. Dr. Kutherford, 
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then witii^reat reputation filled tj^e practical chair 
inoit .ce|e|bratCd school of medicine in Europe, can¬ 
didly retraf^ted an opinion which he had learned from 
Boerhaave, and which had directed the measures he took. 
Ha deelar^ in his public lectures, that “ he was convinced 
dtat the hydrophobia is a spasmodic and not a high 
intftidinatory disease ; that though bleeding may be use- 
fttf in,‘|)^venting furiousness, neither that nor the proper 
antiphlajgi^tic method is to be depended upon as the pro¬ 
per of hydrophobia; that in such cases, after bleeding 
onoB 'ilr twice, he would order sal succinic musK opium, and 
perhaps llisters.** Thus, at once sending abroad into all 

{ larts of the w'orld ^e opinion that large bleeding was use- 
ess in hydrophobia, and inculcatini; the useiof antispasmo- 
dics only. 

Dr. Cullen says scarcely any thing on hydrophobia, 
further than that his chief reliance would be on mercury. 
Macbride asserts that ** Doctor Nugent was the first that 

E ointed out the true nature of hydrophobia—which before 
is time was generally considered as an inflammatory dis¬ 
ease. Dr. Nugent's paUeni was largely bloodedj and took 
moreover large quantities of musk and cinnabar as well as 
opium ; and toward the close of the cure opium was given 
along with camphor, musk, and assafoetida. But the opium 
is what we are chiefly to rely on** Thus again withdrawing 
the attention of the practitioner from the large abstraction of 
blood, to which the cure in this case was most probably to 
be ascribed. 

It is needless to multiply quotations to prove, that nearly 
the same opinion of the disease, and the remedies most ap¬ 
plicable to it, have prevailed with little variation up to this 
day, with the single exception perhaps of Dr. Rush, who 
in consequence of his peculiar notions about inflammation, 
but tthich do not seem to be countenanced by the appear¬ 
ance of the blood drawn from hydrophobic patients, again 
inculcated the necessity of blood-letting. ^ 

Finding therefore so many authorities against bleeding 
in b}drophobia—^and not a single core ascribed to it, ex¬ 
cept those mentioned in a vague way by Boerbaave—it is by 
no means surprising, that it should ior more than half a 
ccnluiA scarcely even have been thought of as a remedy in 
this disease. I am aware that it has sometimes been used 
as an auxiliary, wlien the pulse has been full and the 
strength great, in order to render the patient more ma- 
nageabie. But as it has till Jatcly never been Employed as 
the remedy of sole dependence, nor applied in the manner 

necessary 
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necessary to prc^duce a decided effect upon the di^otsf^ 
I confidently trust that its failure nearly up to the present 
day, will not be considered as militating against the 
cxpectaiion of success which I think we are now fakly 
entitled to entertain from its future einpla^meuto , 

It is at any rale highly encouraging to know, th|Kt*il||he 
only three'•cases in which it has been tmstedi to ts;"lhe 
principal or the sole remedy, it has succeeded to otir ut¬ 
most vvibhis. 

The first case is that by Dr. Burton, in Amencawbich 
was suggested by Dr. Rush’s lectures, and was pubitahed 
about seven years ago in different periodical works. But 
unfortunately, in consequence of the case not being very 
aecuralcly relalfed, and its being combined with somefanci. 
fill theory, it dc'es not appear to have been acknowledged 
as a clear instance of hydrophobia j and the benefit which 
might otherwise have been derived from it was wholly lost 
to the world. Whether it was actually a case of hydro¬ 
phobia or not, is not now worth disputing, being in pos¬ 
session of Mr.-Tymoil’s case, and of that w'hich has given 
rise to these already too greatly extended remarks. 

I cannot, however, conclude without saying a few words 
on the practices which have been principally in use up to 
this time. Never having seen Dr. Nugent’s case, the only 
instance of well authenticated recovery from hydrophobia 
with which I was acquainted, previous to these three, is 
one related by Dr. Sliadwell, in the Memoirs of the London 
Medical Society, in which, on the authority of a Greek 
manuscript, oil was used both externally and internally, 
Plflying on this example, I gave oil a very fair trial in se-^ 
vcial of the first cases that fell under my care. But al¬ 
though I often got the patient to swallow a considerable 
quantity of it, and applied it frequently by enema, as well 
as to tlie skin by almost incessant frictions, it never ap¬ 
peared to do the least good. I therefore abandoned it. 

I have sqjisequcntly used every mode of treatment that I 
have ever heard or seen suggested, with equally little suc¬ 
cess, except arsenic, which, though with no better hope, 
was to have been iny next trial, had not Mr. Tymon’s case 
fortunately occurred, to point out the practice which has 
already so well justified the confidence reposed in it. 

On those occasions, besides -the full tjrial given to oil, I 
used opium to a great extent, in every possible way; mer¬ 
cury, musk, camphor, blisters, galvanism, and enemata of 
laudanum and infusion of tobacco, all to no purpose. No¬ 
thing ever alleviated a symptom except the two last, which 

certainly 
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oeftHmly dM les«en the spasms j and therefore, when bleed¬ 
ing may hereafter be used too late to succeed, I would rc- 
comtt^d them as remedies, capable, though not of pre- 
vnhtmg d^3th,;|€t of allowing the fatal event to take place 
suffering to the unhappy patient than any thing 
eljp^^jth Which I am acquainted. 

^iiPfe^i^c.lCcoinmendaiion of Dr. Bardslcy, of Manchester, 
a gcmlj^Eniatt who has with unwearied zeal endeavoured to 
invcijigatc the nature of hydrophobia with a view to the 
diseiip^ of its cure, I also gave a very fair trial to volatile 
alkali. Contrary to a)l expectation, I succeeded in getting 
into the stomach no less than three drams of carbonate of 
ammonia made into boluses with crumb of bread. But 
the event was unhappily just the same af in all former 
cases. 

Dr. Bardsley was led to this suggestion by the perusal of 
Mr. Williams’s cases of recovery from the-bile cobra 
de capdlo by means of eau~deduce, and he endeavours to re¬ 
commend its adoption by the following observation; “surely 
in the treatment of so fatal a disease as canine madness, it 
is proper to adopt any method of cure founded on kational 
piiiHCiPLES. Analogy under these circumstances seems to 
he our surest guide.*’ 

It is melancholy to relate, that though hydrophobia has 
been unusually frequent in England of late years, and many 
cases of it have been treated by the most eminent practi¬ 
tioners in London, both in hospitals and private practice, 
yet not a single case of recovery is recorded. Dr. Parr, 
author of the Medical Dictionary, published for the express 
purpose of exhibiting the state of medical science up to the 
present time, after telling that every thing has been tried, 
and that every thing has failed in effecting a cure, consoles 
Jiis reader by acquainting him with the infallibility of 
cutting out the part as a preventive, adding emphatically, in 
Italics; “ Jn shorty full, effectual and complete excision 
of the wounded part is the only certain means (f relief ^ anj? 
THIS IS certain.” But still leaving us in the same hope¬ 
less condition as to any means of cure after the disease has 
actually taken place. 

Dr. John Hunter concludes a most able paper on the 
history of the disease, and the trials made for its cure, with 
these words: “after the symptoms of hydrophobia have 
appeared, no medicine or remedy that has hitherto been 
used has relieved, much less cured, the disease.” And finally, 

A well informed anonymous w'riter, in the Medical An- 
jiua! Register for tSOS, after presenting a sketch of the 

practice 
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practice that bad been pursued in London dttring that 
and noticing the failure of every expedient, sums up hit 
history with this opprobrious sentence : ‘^Gn the whole, 
therefore, we may be considered as remairub|; in the most 
entire ignorance both of the nature of the dtseate, 
the inetliod of cure, or even of palliating a single sytnjptOtit,’* 

Such was the disheartening language universaHj^ 
the subject of hydrophobia. I humbly trust that 
held no longer; that the case above related, coming t^mon 
after tiiat of Mr. Tyrnon, entitles us to indulge mot^^i- 
maling views for the future ; and that it will not be tong 
before additioivd experience shall serve to confirm the hope, 
which seems n^w to rest on so promising a foundation, 
that a remedy has at length been discovereafor this hitherto 
uncontrollable disease. 

It is mortifying to the'pride of science to acknowledge 
it,—but if further trials of bleeding ad deliquium shall con¬ 
firm its power of curing hydrophobia when used early in 
the disease, it is nevertheless impossible to conceal that 
this solum et unicum remedium has apparently been hitherto 
overlooked in consequence of an overweening fondness for 
system, which led medical writers to class hydrophobia 
with diseases of the nervous kind, and to dwell particularly 
on its resemblance to tetanus. That disease being consi¬ 
dered as highly asthenic, blood-letting, perhaps without 
sufficient reason, has been thought inadmissible. Anti- 
ppa'^modics and tonics have been employed in ail quantities 
and forms ; and though by such remedies scarcely one case 
of tetanus in fifty has ever been cured, the same treatment 
hfs been rather preposterously it should seem, transferred 
to Jiydrophobia,—-because, under such hopeless circum¬ 
stances, analogy has been said to be our surest guide. 
Whither has it guided us ? Never certainly to a single cure 
of hydrophobia.—It may perhaps with greater truth be 
said to have been an ignis Jatuus, which has served to lead 
us into clifikiillies and dangers, rather than to conduct us 
into the salutuary path of curative science; and that, per¬ 
haps, in more diseases than the one under immediate cou- 
sidcration. 

After expressing so little respect for analogy, the pro¬ 
fessed guide of physicians, in the treatment of tiydrophobia, 
shall I not be accused of inconsistency, or of indulging in 
notions of too .speculative a nature, if J offer a hint that 
some use may yet be derived from this favourite analogy, 
by pursuing it in an opposite direction j and if, instead of 
jgi|)plying to hydrophobia the treainjcnt which seldom suc¬ 
ceeded 
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ceied<^eveR m, tetanns itself, we now transfer to tetanus, 
a ^4 perhaps to other diseases of the same kind, the practice 
which has bera incoustestably proved, in two ln^lanct 8 at 
not in. Jthree, to have been successfully employed 

in ? . 

■AJi^Ost have spoken of this analogy, and 

hjive gone so far as to affirm that tetanus may be 
eaa^iactlsiaken for hydrophobia. I contcss myself to be 
of ,^/^Berent opinion ; being fully persuaded that no per¬ 
son 4^0 has often seen both diseases could ever mistake 
the ode for the oilier, and that for ihe following reasons: 
first, in tetanus the lower jaw is immoveably fixed, and the 
patient speaks by the motion of his lips only, with a hissing 
kind of noise j—whereas in hydrojjhohia the lower jaw is 
moveable to any degree; and is in fact, in the exacerba¬ 
tions, almost in perpetual motion, often rcsemblino- the 
action of hawking or retching, for the purpose of bringing 
forward and expelling the viscid saliva which constantly 
collects about the fauces;—and in the second place, that 
though the swallowing of fluids may be difficult or im¬ 
possible in tetanus, and the attempt even accompanied with 
convulsions of the face, throat, and chest, yet the obstacle 
is confined to the actions connected with deglutition alone, 
and the name, the approach, and the touch of lliiids, have 
never in my experience thrown the patient into the agony 
of horror, distress, and despair, which is invariably wit¬ 
nessed in hydrophobia. 

Asiatic Miiror, May SO, 1812. J. S. 


LXIV. Description of an anmilnr Sawy calculated to cut 
deeper than its own Centre. By Mr. Thomas Machlll, 
Surgeon, IVohingham, near Durham 

Sib, — J TAKE the liberty to solicit you to lay before the 
Society of Arts, &c. an instrument which 1 presume will 
facilitate several operations in surgery, and which I have 
named an annular saw. It is particularly well adapted for 
the division of cylindrical hones, surrounded by muscles, 
blood-vessels or nerves, and with less injury to those parts 
than by any other instrument in present use. 

In operations upon the cranium it has the superiority 
over the trephine, and Mr. Hay’s saw, as it can be applied 

• From Traitsarlions of the SnciHitfor thr Enumrapemeiit of Arts, Manufac¬ 
tures, and Comnieicf, for 18l2.-'I'he gold medal of the Society wai 

voted to Mr. MachcU for this communication. 


to 
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to the cranium every form or posture, and remove my 
depressed portion of bone with the greatest safety and speed* 
Mr. Oine and Mr. Whatley have seen the instrument and 
expressed their opinion that it would he found a very fife* 
ful instrument in many operations. ' 

My business as a surgeon, and pi‘e8sing;^ocadoni'l^ |he 
country, prevent me from staying more than p daye^o 
London. 1 should therefore esteem it an additio^ faii^ur 
if the Society would soon take it into considefa^^itj^ that 
I may personally explain its use. ^ 

The principle of this machine will be found usd^f for 
many mechanical as well as surgical purposes. 

I am, sir, 

Your bumble servant, 

London, March '24, 1812. ThOMAS MaCUELL. 

To C. Taylorj M,D. Sec. 

Reference to the Engraving of Mr. Thomas Machell’s 
annular Saw^ which cuisveyond its own Centre. Plate X. 
fig* 2, 3, 4-, 5. 

Fig. I, is a view of the saw, its frame, and the w'hecl- 
w'ork which actuates it; fig. 2, is an edge view of it; fig. 3, 
is a .view of part of the interior work, and figs. 4 and 5, a 
detached view and section of the saw itself. 

In fig. ], AB represents a solid arm or,rod of iron, 
which supports the whole instrument: this rod is fitted up 
in such a manner, that it can be moved in any direction 
either to raise or lower it, to move it from right to left,-or 
lojengthen it out endways, so that the joint B at the end 
of it can be placed in any possible situation within certain 
limits; this joint connects another piece D with AB, and 
at the end of this is a joint E, the motion of which is at 
right angles to the former joint, and it attaches the saw 
frame FG to it: this frame, see also fig. 2, contains a 
toothed wheel fJ, which is turned round by the handle I, 
and by its teeth actuates a smaller wheel concealed within 
the frame, but its dimensions are shown by the dotted cir¬ 
cle described round the screw ft, which is its centre pin: 
this wheel turns another, (see the section, fig. 3.) and 
this moves a third wheel, which has a circle of .six pins, c, 
projecting from its face, and these turn round the s.aw K, 
by entering into notches made in its edge, so that it is ac¬ 
tuated by its circumference instead of its axis, as is the case 
with ordinary circular saws; its construction is explained 
by figs. 4 and b, in which K is the ring or annular saw, 
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inside of dike bole through it being, as shown in fig. 
ti^^ii|id. out concaye, in tlie latter rather larger than tli«; 
c^es, SQaaew']|tat like the rim of a spectacle Ir.une; then 
tbe^’ialenMl circle M, being accurately fitted into it, is 
t$V|i|K:ior by means of a taper inanJrell, driven 

centre to such a size that it will fill the 
oty^|||^g^iy|p[e ejcaclly, in the manner of fig. 4, and 
tbeia' out of its place sideways, because the 

. exactly fills the groove or hollow part» formed 

roat:^j|||ji't€bin side the annular saw K : this internal circle 
M becomes the axis on which the saw turns. Tim 
circumference of the saw, as shown in fig. 5, is notched all 
Totmd with fine teeth,.which^perform the cutting, and at 
intervids it is cut with deep notches, into which the pins 
on the face of the wheel c are received, and act upon the 
ring so as to turn it round : the interior ring M, or axis of 
the saw, is supported by being scrcw'ed to a piece of iron, 
N, which also carries the centre pin of the wheel cf, and is 
itself screwed to the inside of the brass plates FG of the 
frame, by the screw’s shown in fig. 1. W is a handle to 
guide and direct the saw, moving it upon its several joints 
B and E into any required position; o is a spring which 
in certain positions balances the weight of the frame FG, 
&c. depending upon the joint B; P, fig. 2, is a gauge con¬ 
sisting of a fiat slip of iron, PS, which is fitted to the 
underside of the frame j it has a groove formed in it through 
which a screw passes, and the nut Q will fasten it at any 
required point j it is moved sideways by the screw R, and 
adjusted to advance to any required distance .towards the 
* extreme end of the saw : its use is to regulate the depth to 
which the saw shall penetrate in cutting. 

The very singular properly of this annvilar or circular saw, 
in cutting deeper than its centre, renders it likely to prove 
of great utility in a variety of surgical and mechanical ope¬ 
rations. 


LXV, On the Changes of Colour produced ly Heat in 
coloured Bodies. By M, Gay-Lussac*. 

The various colours presented by the different bodies of 
nature present variations in their shades, and frequently 
pass from one tiqt to another when they are exposed to a 
certain temperature. There would be nothing remarkable 
in these changes, if they were owing to a chemical altera- 

* Aiimlcs dc Chiviie, August 1812, No. 218, p. 171. 
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tlcn; but T shall 9 nly regard those here, which; being sub¬ 
ordinate to the intensity of heat^ cease to take piKe badihe- 
diately when the teijuperature resumes its ptimttite state. 
1 shall divide this memoir into two partly 
contain a detail of facts^ and the second 
other phsenoinena. 

First Part. 

I ought to premise, that in the folUmmg 1 

have not taken an exact account of the teinperatiii|!r'4«|;^ich 
the coloured bodies have been exposed. 1 generally .''^con¬ 
tented m)self with heating pieces of porcelain upon burning 
coals, and afterwards throwintr coloured bodies upon them: 
sonietimcs however I exposed them upon an earthen plate 
at the heat of the sand-bath, biit never lower than 100®, or 
higher than 400®. Lest I should inaccurately define the 
various changes of colour produced by heat, I requested 
M. Mcrira^e, who is well versed in the colour business, to 
be present at my experiments, and to write down the re¬ 
sults with his own hand. I cannot do better, therefore, 
than faithfully republish the notes which he took upon that 
occasion. 

Experiment I,—-Chinese Vermilion. 

Its colour is not'a pure red : it contains yellow. On ex¬ 
posing it to the heat of the sand-bath it became deeper, and 
assumed the carmine shade. 


Experiment 2 .—Oxide of Mercury ohtained ly the Calcina¬ 
tion of the Nitrate of Mercury. 

Its colour is orange. At the temperature of lOO" it as- 
siirfied a deepish red, and# approached the colour of com¬ 
mon cinnabar: at a stronger heat it became of a fine cin¬ 
nabar red, and at a still stronger heat about 300® it passed 
to the violet colour, first assuming a blue colour. The 
colour of this oxide being orange renders it capable of 
passing to a brilliant red, but not to a fine violet 

o 

Experimeat 3.— Red Lead. 

It presents nearly the same phsenomena wuth the oxide 
of mercury ; but, as its orange colour is finer, heat makes 
rt assun e a more brilliant red. The violet colour which is 
developed in it afterwards is not finer than that of the oxide 
of mercury, <» 

* Wliiin we pound this oxide of mercury, it takes an olive yellow shad* 
deeper then its primitive colour, and whicli is developed the better, the 
more the o\ide is pounded. This uew colour gets deeper wheu heated, 
and becomes of a cinoamon colour. 

Expert* 
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Experitiiikn0 A^r^^rate of Cobalt slightly drkd, 
mIi, uHbibli''when cold is of a wine red, becomes 
bkstfihe Hs temperature is a little raised: when 

jst' resiiij]^ primitive colour, and thus passes suc- 

Iftifit to another, when we vary its tem- 
bf t-he influence of humidity. 

•Med Sulphuret of Arsenic, or Realgar» 

,1Sias».it is red : but when it is pounded it 
®lour mixed with a cheSiuit red. On ex- 
posit^li lo heat, it takes the colour of colcothar. 


Experiment G.-^Gtass of Antimony. 

It"' presenU when pounded an orange yellow colour 
clouded with a good deal of ‘gray. At a heat of about 400* 
it assumes a brownish red, as if it had been mixed with the 
red oxide of iron. 


Experiment 7 .—Oxide of Bhmuth prepared Inj deco7nposmg 
the Nitrate of Bismuth by Heal. 

. Its colour is a dirty white mixed with a little orange yel¬ 
low, ■ On gradually raising its temperature, it becomes of 
a very fine yellow, and ))a3ses progressively to the chesnut 
red: upon cooling it resumes its primitive colour. We 
ought to remaik, that it docs not pass by the pure orange : 
thus the red tint w'iiich it acquires is not a pure red, but 
that of the rust of iron. 


Experiment 8.—Oartdfe of Tin prepared with Nitric Acid, 

and calcined. 

Its colour is similar to flowers of sulphur sullied by a 
little gray. When healed it assumes a yellower shade wHh 
a little red. * 

Experiment 0 .—Oxide of Zinc. 

Upon calcining nitrate of zinc exempt from iron, an 
oxide.vyas obtained which when cold is of a straw colour: 
a heat of about 300° gives it a colour like that of Naples 
ycliow'. At a higher temperature the shade is y^vllow'er, and 
compared with that of the chromate of lead is greener, and 
more intense. 

Experiment 10 .—Flowers of Sulphur. 

The first stage of heat produced a more lively yellow, in 
which we remarked the gray lint which accompanies this 
colour. When they began to fuse, the shade became olive 
yellow, and the-colour increasing it became red. 

Experiment ll.<-^Yellow Sulphuret of Arsenic/or Orpiment. 

We may regard this colour as th^ which mineral 

r r. j»-, substances 
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prodt^ h/ Beat m ix^oured Bodi/i* 4Sf ^ 

substances can When >ei^po«ed c© Itijit 

first orange^ and afDerwards ti^kes the fed cok^of 
of iron. ; ? . 

Experiment 12.— Tnrhi^ . i -Kv 

Its colour is of a very fine yellow ’ 

cuius; when heated it becomes of 

Experiment 13.— 

When cold, h is of a very fine yeHo# a !U-* 

tie orange. Upon heating it, it jiaMea' lo Wi|n|ge» hlit. 
does not become so briiliant as mig^ be eapoaifd. * 

Experiment 14t.^Muriaie of Irrm a# ike Maximum, 

Its natural colour when it is concentrated if of a fine 
yellow, but when applied in a thtn layer its colour is that 
* of broom flowers a little sullied. On raising the tempera¬ 
ture it assumes a chesnut colour. Red therefore has been 
added to its primitive colour. 

Experiment 15 .—Green Oxide of Ohfome. 

When projected upon a piece of earthen ware almost 
red hot, it becomes of an olive colour, as if we had mixed 
a little colcothar with this oxide. 

Experiment l6 .—Liquid Muriate of Copper. 

This salt was of a greenish blue similar to what is called 
water-green. When healed, but not so as to evaprtrate its 
water, it becomes of a fine green, as if it had been made 
brighter with gamboge: when cold it resumes its primitive 
colour. If we concentrate it more it retains, when cold, a 
fine green colour, containing however less yellow than 
whwi it is warm. On jevaporatinf it again, it becomes of a 
dirty ochrey yellow. We'may obtain this colour by mixing 
a little orange colour with the fine green colour which it 
had formerly. 

Experiment 17 .—Highly concentrated Nitrate of Gohper. 

When cold it is of a pure blue, and does not appear to 
contain any ^cen. When heated it becomes of a blueish 
green, as if a little gamboge had been added to the solution. 

Experiment 1 8.-^j4xure. 

When exposed to a heat of 400® it is altered to gray, as 
if a little orange colour had been added to it. 

Experiment Protoxide of Copper, 

When cold it has a grayish tint mixedr' with brownish 
red, which makes a dirty violet with gray. Withdieat it 

Vol.41. 1813. li e becomes 





JB^mtrehes upon the Heat develops 
biBcoines gray like cbarcoJil powder; in this way it assumed 

'Experiment 90^Deutoxide of Copper, 

deep gray containing a little brownish red. 
heal. It becomes blacker, which proves 
blue which has neutralized the 

^ and IhejiiflbW. 

, ,, ;j, 0xperimeni i I,—Deutoxide of Iron, 

vlt, gray colour, retaining very little of the brownish 
red. fleat produces blue, and its colour becomes of a purer 
pay, which by opirosiiion makes the former appear redder. 


Expmment .Peroaerde of Antimony; Pearl Powder 
^ Kerkringim. 

Its colour is a bright white, like white lead. When heated 
it takes a slight shade of dirty yellow or yellowish gray. 
We obtain a similar effect with the volatile oxide of anti¬ 
mony, but in a^feebler degree. 


I^Xyi.^ Researches upon the Heat developed in Omhustion^ 
and in the Condensation of Fapours. Read befove the French 
Institute on the Mih of February and' ^Otk of November 
1812 . By Count Rumpokd, F.R.S. Foreign Associate 
(f the Imperial Institute of France^ &tc. ^c, 

[Continued from page 297 ] 

§ V«. Heat developed in the Combustion of Spirit of Wine 

a^ Alcohol. 

As the constituent parts of these inflammable liquids may 
be regarded as well determined, by the results of M. de 
Saussure’s excellent work, 1 undenook a second time to 
examine them, with a view to what were the quantities of the 
heat which are developed during their combustion. I had 
begun this business five years ago; but after having made 
a considerable number of expenmenis, I abandoned it on 
account of the great difficulties which I met with j but tht 
instant I found means to make my apparatus more perfect 
I recommenced. 

Before giving the details of my experiments, I ought to 
say a few words upon the difficulties which attended the 
enterprise, even since I possessed my new apparatus, and 
upon the means I used to surmount them. There were 
even dangers to which I was exposed, which it is necessary 

1 should 
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I should detail, in order to caution those Who undertake 
the inquiry. • ‘ 

When I made experiments with highly recti^ed alcohol^ 
and particularly with ether, ] found' it very difficult to pre* 
vent a remarkable part of these volatile 
ing in vapour from the mass of the l«q)tH|^bich reaiaioit^ 
in the lamp. 1 constructed a small lamp form of « 
round tobacco box, with a beak rising from tn^centre of tbo 
circular plate, which forms the top: and upon this t fixed a 
small reservoir to contain cold water, intended to ibocd the 
beak, and prevent the heat from descending to the body of 
the lamp: but this precaution was not sufficient when I 
burnt ether, as f learned to my cost. Although the 
servoir was twice as large in diameter as the lamp, and it 
was filled with cold water, this water was so heated in a 
few minutes that there was an explosion of ether in the 
state of vapour which took fire in the open air, and burned 
with a flame which touched the cieling, threatening to set 
fire to the house. 

Rendered cautious by this accident, I constructed a new 
lamp, much smaller than the former: it was only an inch 
in diameter and three-fourths of an inch in depth, anid its 
beak, which was only two lines in diameter, was three- 
fourths of an inch high. In order to keep this small lamp 
cool while it was burning, it was placed in a small tub, and 
kept constantly submerged three lines below the upper ex¬ 
tremity of its beak in a mixture of water and pounded ice. 
These precautions were sufficient to prevent explosions, 
but did not prevent the evaporation of the ether or of 
thg alcohol. 1 was convinced this fact by observing, 
that always, when I made two consecutive experiments 
without filling the lamp afresh, the alcohol constantly ap¬ 
peared weaker in the second experiment than in the first. 

It was not difficult to account fur this pheenomenon : the 
most volatile, and consequently the most combustible parts 
of this liquid being dispersed in vapours in the interior of 
the lamp, ftTund means to escape at the beak, with part of 
the liquid which had passed through the wick, leaving the 
alcohol which remained in the lamp sensibly weakened. 

In order to remedy this imperfection, I constructed a 
third lamp, which I have presented to the Class. It is 
made of copper, and has (he form of a small cylindrical 
vase an Inch and a half in diameter, and three fourths 
of an inch in height, swelled a little at top and hermetically 
closed by a stopper of copper, which being ground with 
emery is wedged into the neck of the vessel. 

E e 2 
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< Wis stopfwr h perforated at its axis J)y a small vertical 
ItoJet wilich is* wholly closed or partly openedj when re- 
fay means of a small vice with S copper nut. 
fmall pipe about a line and a half in diameter, and two 
length, issues horizontally from the 
very near its bottom. At the 
didmee fat Mland four lines from the vase this pipe 
femarn as^ afterwards ascending vertically forms 

dtn he^ faf lamp. 

Thi^ «Ria^ pipe is very thin throughout, except at its 
upper extremity, where it is thicker, in order to give it a 
mm eonvement for receiving a very small cylindrical ex- 
tkSfvisher Ave lines high'by three and a half in diameter, 
intended to close the beak hermetically, without touching 
or deranging the wick at the instant the lamp ceases burn¬ 
ing, and to ke»p it constantly shut when the lamp is not 
burning. 

Witboivt tfaii precaution, in experiments made with 
ether, so great a quantity of this volatile liquid would 
escape in vapour, by the beak of the lamp, during the time 
taken up in weighing it, that there would be no way of de¬ 
termining the qifaiuity burnt. 

To support the beak of the lamp, it is stayed by two 
picces of copper wire, which proceed in a horizontal direc¬ 
tion to join the body of the lamp to which they are soldered. 

In order to keep this lamp constantly cold, as well as 
the liquid which it contains, it is placed in a small tub 
and entirely covered, excepting the extremity of its beak 
and that of its mouth>pi<^, by a mixture of pounded ice 
and water. -w 

When we weigh the lamp, it is taken out of its tub, and 
care is taken to wipe it well with dry linen before placing 
it in the scales. 

When the lamp is lighted, we must not forget to open 
a little, and but a very little, the vice which forms its stop¬ 
per, alter it has burned two or three minutes for without 
this precautioti it might go out. 

As the small honzonial pipe, by which the liquid which 
is burnt passes from the reservoir of this lamp to reach its 
beak, is always filled with the liquid so as to have no com¬ 
munication with the vapour of the liquid which is di¬ 
spersed in the iqiper part of the reservoir, this vapour can 
no longer escape l>y the beak of the lamp, as it did before 
J contrived the method of preventing it. 

if 1 have given a very minute description of this lamp, it 
g|tpearc4 to be npeess^ry to spare those who wish to repeat 

pay 
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my experiments^ of to make others ntnibr, all tlie,tU6kitlma 
v> hich I had to surmount before discovering tlM'. meant 
governing the combustion of iitfl^mab^. liqnidl 
are very volatile. , ■ - ’ 

As the apparatus which I used in tay axperimentt 
Well known, it will be easy to follow 4hi^,detaiU;«hd;|ip* 
predate their results. I shall endeiWtmr 4e»eT4be 
with precison, but at the same time at rapidly at possible. 

After I^ing in a stock of common spirita. of whui' imd 
alcohol of did'erent degrees of purity^ I determined w^li 
the greatest care their specific gravity at the temperature, ctf 
60~ (Fahrenheit), taking that of the water at the same tem* 
perature lOOOOOO. 1 made choice of this lemperaiuie^ 
111 order to determine afterwards with more facility the 
({uantities of water which each of these liquids ought to 
contain, according to the tables which were formed from 
the results of the experiments of M. Lowitz. 

By the following ttfole we shall see the speci5c gravity 
of each of these liquids, and the quantity of pure alco** 
hoi of Lowitz, and of water, which it contains. 




ComiKiaitioa. 

_______A_ 

Kind of Liquid. 

Specific 
Gravity at 
60 ° V. 

f - 

PureAlciK 
hul of 
Lowitz. 

Water. 

Alcohol at 4S°. 

817624 

0 9719 

0*0821 

Alcohol of-commerce 

847140 


0*1943 

Spirits of wine at 33*. 

855240 

0*7788 

0-2212 


iiiuch are the results of the expCTiments which were made 
to determine the quantities of beat which these liquids fur* 
nish in their comhustion. 

In three experiments made with spirits of wine, the 
quantities of heat manifested were; 

In the first.... 53*260 pounds of water at the freezing 
point, carrit^ to ebullition. 

In the second .. 51*727 pounds. 

And in the third 52*855 

h^ean result... 52'6l4 pounds. 

As one pound of this Uquid contains only 0*7788 pound 
of alcohol regarded as pure by Lowitz, the other parts 
%=0*22I2 pound, being water only which*does not burn: 
in order to see how much water at the freezing point could 
be boiled by one pound of pure alcohol of Lowitz, wc 
have only to divide the quantity which is the measure of 
the mean heat developed in the experiments with spirits of 
wine, by the fraction which expresses the quantity of the 

£ e 3 alcohol 
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altohol whicli m found in one pound this liquid ; then 
^|if44^«fc07*8S8 pounds, which is the measure of the heat 
dteswoped tt|. the combustion of one pound of pure alcohol 
t^p^r'i2ai,*accordin|^ to the mean result of the experiments 
with spirits of #ine. 

itt ^Q ekpeninents made with common alcohol, I had 
^ fbr ^e meWnE^nlt 54*S18 pounds of water boiled; and as 
, ^tS4krqllol ^ntaitied 0*8057 pound of pure alcohol, this 
irifl the measurement of the heat developed in the 

combustim of one pound of pure alcohol of Lowitz 
1 * 67*893 pounds of water heated 180° Fahrenheit. 

In three experiments made with alcohol at 42*’ which 
had a specific gravity of =817634, 1 had as the mean re¬ 
sult 61*958 pounds of water heated 180° F. with the heat 
developed in the combustion of one pound of this liquid. 

According to this result, one pound of pure alcohol of 
Lowitz ougr^it to furnish a sufficiency of heat in its com¬ 
bustion to raise the temperature of 67*57 pounds of water 
to 180° of Fahrenheit, for it is 4.i^|-=67*101. 

On taking the mean between the results of the eight ex¬ 
periments which were made with these three alcoholic li¬ 
quids, we shall have for the measure of the heat developed 
in the combustion of one pound of pure alcohol of Lowitz, 
67*317 pounds of water at the temperature of freezing 
carried to ebullition. 

It will be very interesting without doubt to know if this 
quantity of heat agrees with the quantities of combustible 
matters (carbon and hydrogen) which exist in this alcohol: 
this is precisely what we shall see. 

According to the analysis of M. de Saussure, one poend 
of alcohol of Lowitz contains 

Carbon.0*4S83 pound 

Free hydrogen.0*1018 

Water. 0*4700 


1 * 


Now, according U> the estimate of Crawford, <we shall hava 

Pounds of Water heated 
to ISO® Fahrenheit. 


For the measure of the heat in the combus¬ 
tion of 0*4283 pound of carbon. 

And for the measure of that which is fur¬ 
nished ih the combustion of 0*1018 pound 
of hydrogen ^. 


} 

) 


24*667 lbs. 
41*738 lbs. 


Total. 66*405 

The experiments yielded. 67‘317 

It is rare in so delicate an investigation to find so perfitet 
an agreement between the results of the experiments and 
thbse of the calculation. 
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§ VI. Heat developed in the Comlmstion of sidphtricMher* 
I have already aientioned the ^IficuHtes which I 0 V«f» 
came before being able to regulate the combust^ of 
substance in such a way as to render the results of 
periments regular and satisfactory; but I met wkh^!l^ 
further difficulties in the course of thk ibquiryil. 

As alcohol is necessarily employed io soaking aul|muTic 
ether, and as these two liquids may be milled to any\ jho- 
portions, it is extremely difficult, it not injpo*iihIe» to se¬ 
parate them entirely ; and as both are colourless amd liinpid* 
either when mixed or separate, we can scarcdy ju^ of 
the degree of purity of the ether, except by its apeeifie gib- 






The most highly rectified sulphuric ether which J could 
procure, and which 1 employed in my experiments, was 
|»fepated in M.Vauquelin’s laboratory. Its spiMsific gravity 
IB 79B94 at the temperature of 16** Reaumur. As that 
which' was employed by M. de Saussure in his analysis was 
only of the specific gravity ibf 717 at the same tempera¬ 
ture ; by Tegaraing the ether which I employed as being a 
mixture of the same degree of 'purity with that of M. de 
Saussure, and the pure alcohol ot Lowitz having a specific 
gravity of 79S) we shall find upon making a calculation, 
that the ether which I employed was a mixture of 65 parts 
of ether of the specific gravity of 717, and 15 parts of pure 
alcohol of Lowits of the specific gravity of 792* ' 

On burning this mixture under my calorimeter, after 
having brought my apparatus to the highest degree of per¬ 
fection, I obtained the following results : 
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■■ Contiiiuinf^ Kr make of the cslimaies of Crawford, 
ibpf^ie of boii developed in the combustion of 

and caiboBy we shall sec if these estimates are 
afi (|il| |'n V lo account for the heat manifested in these five 

^4itf 4th€r«fi^^ was a mixture of 15 parts of pure 
alcohol of,Lowilz, and 85 parts of ether of the specific 
Hf at the temperature of 16'^ Reaumur, and 
tSQDiei^dtiy^ similar to the ether analysed by M. de Saus> 
thwt h^n by determining the quantity of heat 
. «hfch on^t to to be developed in the combustion of these 
fifoeen parts,of aieobol. 

As M, d«>Saussure has shown that in one pound of 
Lowita’t alcohol (of the specific gravity of 792) these are 
0*4282 pound of carbon and 0*1018 pouml of free bjild^- 
gen, ue ought to find in 0*15 pound of this same Ih^pdd, 
0 06423 pound of carbon, and 0*Olftt7.of free hydrogtm. 

According to the estimate of Crawford, 0 06423 pound of 
carbon ought to furnish i sufkieQ^y of heat in its combus¬ 
tion to raise the temperature t>f 3*7002 pounds of water to 
180® Fah.; and 0*0t527‘pnunti of hydrogen ought to fur¬ 
nish enough to raise to the same temperature 6*26U7 pounds 
of water; and these two quantities of water making toge¬ 
ther 9*9609 pounds, is the measure of the quantity of beat 
which must be developed in the combustion of the 15 parts 
of alcolio) which are found mixed with 85 parts of ether, 
in order to form the combustible liquid employed under the 
name of sulphuric ether in my experiments. 

Now, as one pound of this mixed liquid has furnished 
in its combustion enough of heat to raise to 180® of Fah¬ 
renheit fc0*304 pounds of water; if we deduct from ifiis 
mass the quantity of water which the 15 per cent, of alco¬ 
hol must heat (sa9*9{)9), that which remains (s=70 343l 
pounds of water) will be the measure of the quantity of 
heat developed in the combustion of 85 per cent, of ether 
of the gravity of 717 , which exists in this combustible li¬ 
quid. ^ 

According to the analysis of sulphuric ether made by» 
M. de Saussure, wu ought to find in one pound oi this 
liquid (of the specific gravity of 7 >7) 

Carbon.'..*.. 0'5Q0lb. 

Free and combustible hydrogen .0*194 

Oxygen and hydrogen in the proportions'! Q.gjg 
necessary to form water./_ 

1* 

Consequently, we ought to find in 0*85 pound of the 

same 
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same kind of ether, the followiti^p q«ftQUtieS;of/acomhiiali<f 
ble substances j Vis. % 

Carbon... .. 

Free and combustible hydrogen-* * . .... *. 

We shall now see if these quantities.of combuSlible^fii^ 
stances arc sufficient to £u:couiU ibr ihe heat ^hioh 
fester! in our experiments. , 

The 0*5015 pound of carbon ought to futnish salMii^ 
heat to raise 88*8d pounds of water to i 6Cf of Fahf^h4hci| 
and the o* 1651 pound of bydrt^en sufficient to heal ^90k 
pounds to the same degree. , ^ 

These two masses of water form together 96*53 poulidf; 
but we shall see that the quantity of heat furnished, by the 
85 parts of ether in the experiments cannot be greater than 
that which is necessary to heat* 70*3431 pounds of water to 
18(](® Fahrenheit. 

As the experiments hav'e been made with the greatest 
care, and frequently repeated, and alw'ays with very uniform 
results; and as the Climates which we have adopted, 
with respk;t to the quantities of heat w'hich are developed 
in the combustion of hydrogen and in that of carbon, 
have been cqnfirmed so as to leave little doubt upon this 
subject: upon investigating the cause of the great difference 
between the quantity of heat actually developed in the 
combustion of the 85 parts of sulphuric ether burnt in the 
' experiments which we have examined, and the quantity 
given by calculation, we are compelied, in ray opinion, to 
admit that there is an error in the analysis of this liquid, 
and that it does not contain so much free and inflammable 
qpinbustible matter as M. de Saussure ascribes to it. 

As it seems to me to be much more probable that an 
error has been committed in determining the quantity of 
free hydrogen in this substance than in determining the 
quantity of carbon, I shall suppose with M. dc Saussure 
that there is really in one pound of sulphuric ether (of the 
specific gravity of 717) 0*59 of carbon; but instead of 
estimatin^the quantity of free hydrogen in this liquid ac¬ 
cording to the results of M. de Saussure, 1 shall adopt the 
estimate of Mr. Cruickshanks. 

This excellent chemist concluded from his experiments, 
that in the vapour of sulphuric ether the carbon is to the 
hydro^n as 5 to 1. 

In tne 0*85 pound of sulphuric ethCr (specific gravity 
717) which were mixed with the 0*15 pound of alcohol, iii 
order to form one pound of the mixed liquid employed in 
my experiments, there were 0*5015 pound of carbon; and 

dividing 




Ml . Mesm'ches vpm the Heat deedoptS 

^d^tridin^ this dt>lbberi)y|(t We shall see that tbia carbdn 
oi^t to be uniteii with ^0*1003 pound of free hydrowny 
umidi aX tiK^ing united with 0*1651 pound, as we ^all 
according to M. de Saussure. 

'' ISii^ iis now see if, by adoping the analysis of Mr. 
^^l^tSi^hank^ wtUi. leipect to the hydrogen instead of that 
de Saussure, the calculation will agree better with 
jltlte etperitnedt. 

, ’We have seen that the quantity of water heated to 180* 
l^alirenheit,' which represents the quantity of heat which 
must be developed in the combustion of the 0*15 pound 


of alcohol, was... 9*9609 lbs. 

And that the qutmtiiy answering to 0*5015 
pound of caibon, which exists in the 0*85 of 
ether, was..*.38*89 


We shall for the present add that which 
answers to the combustion of 0*1003 pound 
of free combustible hydrogen, which, according 
to Mr. Cruickshanks, ought to he found united 
^o this quantity of carbon in order to form the 
ether.41*133 


These three quantities of water together are 
the measure of the heat which must be deve¬ 
loped in the combustion of one pound of sul¬ 
phuric ether of the kind employed in my ex¬ 
periments. 79*9739 

The inean result of five experiments was 80*304. 

This coincidence between the calculation and the ex¬ 
periment is doubtless too remarkable to be owing to chance, 
but I am ready to prove that it occurred without being 
foreseen or expected. 

From all these results we may conclude, that one pound 
of sulphuric ether of the specific gravity 717 at the tem¬ 
perature of 16° Reaumur, or of the same species with that 
employed by M. de Saussure, this liquid should have fur¬ 
nished in combustion enough of heat to raisorto 180°F. 
83‘3'69 pounds of water j viz. 

That furnished by *059 pound of carbon 33*989 lbs. 

And that furnished by 0*118 lb, of hydrogen 48*386 


83*369 

Jf the proportiop of free hydrogen in the ether analysed 
by M. de Saussure was really such as he has determined 
it to be, one pound of this liquid ought to furnish a suffi¬ 
ciency of heat in its combustion to raise to 180° of Fah¬ 
renheit 113*566 pounds of water, viz. 

« That 
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That furnished by 0*59 pout^ pf carboin 83*909Jbtf^ 
And that which was furnished %,y 0* 19409>, ^ % 

of hydrogen.....1... 7^7f 


iissfii 

But I can the less persuade inysfjf. that this 
furnish in its combustion so much heat, because one.iMp^ 
of white wax furnished no more than what was sufficie^ 
to heat 94*682 pounds of water to the same degree. 

According to the analysis of l!^. de Saussure, JOD 
of sulphuric ether of the specific gravity of 717 at iSt 
jReauinur are composed of 

Carbon.... SQ parts 

Hydrogen .... 32 

Oxygen. 19 


- .100 

Supposing that the 19 parts of oxygen are combined with 
3*6 parts hydre^en* so as to form with them 21*6 parts 
w ater^ 100 parts of this kind of ether ought to be composed 

of Carbon... 59 

Free and combustible hydrogen.. 19*4 

Consequently, inflammable substances 76*4 
Water.21*6 


100 

From the result of my experiments, 100 parts of this 


kind of ether ought to be composed of 

^ Carbon.59 

Free or combustible hydrogen... 11*8 


Consequently, combustible substances 70-8 
Water. 29*2 


100 

Or, Tfdncing the water to its elements : 


Carbon... 59 

Hydrogen, free or combusiible . 11*8 
Ditto, non-combustible. 3*5 15*3 

Oxygen.25*7 


100 

According to M. de Saussure’s analysis as well as from 
the results of my experiments, 100 parts of pure alcohol of 

Luwitz, 
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o( the ipecific ^avit/ of 7gi, at the temperature 
«f tlf &wmaTf are composed of * 

' ^"'^Urbo .. 42*8f 

Of combustible hydrogen ... 10*18 

' * '■‘(S 

lequjemiyy combustible substances 53 
....47 

100 

’ j pr, tedocing the water to its elements^ 100 parts of this 
jj^bol are composed of 

Carbon..4S'83 

Hy<hi(^en» combined and non¬ 
combustible . .. 5*64 

Hydrogen, combustible • ..10* 18 15*83 



Oxygen. 


4i*3a» 


100 

By supposing that water exists .completely formed both 
in alcohol and ether, the* constituent parts of these two 
liquids would be, according to the results of our inquiries. 

Alcohol. Ether. 


Carbon.42*82 50 

Combustible hydrogen.. 10*18 11*8 

Water... 47 29*2 


100 100 

Tlie elements of water exist most assuredly both in al¬ 
cohol and ether; but there is good reason to believe that 
water does not exist in its natural state of condensation in 
these two substances, neither when they are in a state of 
liquidity, nor when, being suiEcieutiy heated, they are trans* 
formed into elastic fluids. 

When we mix water wdth alcohol, there is a considerable 
change both in temperature and volume, which indicates a 
new arrangement of elements, or a chemical adiion; and 
what proves tn a still more certain manner that this action 
has taken place, the liquid which results from this mixture 
may be distilled, i. e. vapoiiz&d by heat, and afterwards 
condensed, without being decomposed; but it is above all 
in the little lieat which la developed in the condensation of 
the vapour of alcohol and ether that we drecover certain 
proofs that the oxygen and liydiogen which exist as ele¬ 
ments in these liquids do not exist in the state of water. I 
shall recur to this subject again. 

[I'o be cuminued ] 
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LXVIT. On the Effects of Fu0gafum iff 
Acid in neutralizing the pemic^s Fbpours tffMeh 
from Burying’places *. By Mi GiaAitD^ 

Director ff the t^ater-ff^ks at ’ J 

V^HEN in 1764 the bodies wefei!i^ tip 
buried in the Cemetery des Innocens at Parisi 
were disturbed which lay three or four feel below thtf iil» 
face, but there were pits of more ancient formation Iwidf 
down, the bodies in which were not yet consumed, * 
opening was made to the very bottom of one of these lo«M^ 

f )its, in which the solid mason>work which supports the 
ower basin of the fountain of the Innocents was built. 
From this pit a most fetid smell was exhaled, which would 
have bfected the whole neighbourhood if the apparatus of 
M. (^yton had not been resorted to. This apparatus was 
of four earthen pots, in which were mixed in the 
requisite proportions, sulphuric acid, oxide of manganese, 
and muriate of soda. The mixture was renewed every 
morning when the workmen began their labours, and every 
night when they left off,hv w'hich means the pots were left 
all night in the pit. Not only were the inhabitants thereby 
preserved from all annovance, but none of the workmen, of 
whom there were one hundred, experienced the slightest 
accident, although the work was executed in the months 
cf June, July, and August iSOi). 

In the beginning of the y^ar 1812, the churchyard of the 
village of Claye, "through which the canal of the Ourcq 
passes, was opened ; and in consequence of the same pre* 

^ An'taln rfe Chimie, tome Ixxxiii. p. 2Sl. 

t 'I'he seriiHis accidents produced by cadaverous emanations when burial- 
places arc incautiously opened, are loo welt known. Dr. Haguenut hat 
published some shoclnni;^ instances, and no place has been more remarkable 
10 this respect than the churchyard of the Innocents. It appears tliat 
during the latter years of its existence as a burial-place, no less than SOOO 
bodies were annually deposited there Ever since 17'.'4, the inhabitants of 
the adjoining houses had called the attention of Government to the dan¬ 
gerous efFects4l this great focus of putrid infections and in 176.9 they suc- 
eceded m obtaining a decree of the Parliament of Paris, ordaining its sup¬ 
pression, and the removal of all places of sepulture beyond the barriers. 
Notwitbstsr.ding all this, in 1781, the reports made by order of the 
Police, and presented to the Academy of Sciences and to the Sneiite ie M!dt~ 
i tufy proved that the insalubrity of the atmosphere had so increased as t« 
vccasiun repeatedly in the vicinity diseases of a putrid character, and that 
animal food recently prepared speedily underwent a fetid alteration, and 
tlut the walls of the cellars were so impregnated as^o cause pimples in the 
hands of those who touched them, accompanied by excoriations, ice. These 
efTects were attempted to be removed by throwing quick-lime to the depth 
fit six iuches into the but in a few days the deleterious gas burst forth 
ag^iO'-^Note of the Editors of the 4m, dt Chimie. 


caution 
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Melutmm Air, and Cold. 

oiutlodi WtBg iped, no Mcident happened, 4 ud the inbabi* 
|vere not m the least mcommoded. * 

^1^ same disinfecting apparatus has been employed in 
ll^'wbriis going on in thcRueMonlmartre. The quarrying 
fer the sewers and drains has been carried down to the pits 
we.re dug in this part of Paris in the reigns of 
VT. and I^uis XIII. The filth with which these 
(j&ent cemeteries was filled, exhaled an infectious and in- 
l^nprtable odour; but the process of Guyton being speedily 
^{^iied, no accident happened. 


LXVlil. On the Relatkrts of Air to Htatf Cold, and Mois- 
lure, and the Means of ascertain'mg their reciprocal Ac^ 
tim. By J. Leslie, Esq. E.R.S.E. Professor of Aid* 
thcviaiics in the University of Edinburgh*, 

X HE various phaenomena of heat are must easily "pon* 
ceived by referring them to the operation of a peculiar fluid 
possessing extreme activity, and diffused through all bodies.” 
It constantly endeavours to maintain its equilibrium or 
equal dififusioti among bodies, and its accumulation in any 
substance is generally marked by a corresponding expan¬ 
sion. The extent of this expansion in different bodies 
varies as they transmit heat more or less rapidly, of have 
divers conducting powers. Air is found, in like circum¬ 
stances, to expand five times more than alcohol, SO times 
more than mercury, 160 times more than platina, and 
even 580 times more than glass. The thermometer is an 
instrument contrived to measure its own expansions ; but 
it can mark only the beat of its own bulb, as affected by 
external communication, and any further inferences drawn 
from its different indications are merely the result of some 
process of reasoning t* 

Heat combines with different substances in proportions 
widely varied, and depending in each on its peculiar and 
intimate structure. In general, it is more copious in liquids 
than in solids, and in the aeriform fluids than in liquids. 
But still the allotment among the different bodies, appears 
to be as various as their distinctive properties. Under si¬ 
milar circumstances, hydrogen gas will hold or absorb ten 
times as much heat, as an equal mass of atmospheric air; 
water twice as much as olive oil, and three times as much 


* Abitracted from ** A View of Experiments and Instruments depending; 
mi the Relations of Air to Heat and Moisture.” 
f See Titluch’s Essay on Caloric, Phil. Mag. vol. viii. 
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ee concentrated sulphuric acid; 8i|)phuric acid^ 
as much as glassy and glass itself, twice as much as silvi^ 
and hve times as much as mercury, llr a pound of 
heated 30 degrees be poured into another pound 
at the temperature of the apartment, the surplus beitit 
become equally shared between the tv^o masses, the 
portion losing Id** of its beat, and the recipient gai|||f 
15^. But if a pound of mercury heated 30 degrees, 
the standard be poured into a pound of water; whila 
of these now'acquire the fame temperature, the ine]rc]^,, 
will lose S9 degrees, and the water gain only one degf<sa« 
Hence, in the state of quiescence, mercury contains 3$ 
times less beat than water, and has its temperature S9 times 
more aftected by equal accessions of that elementary fluid. 
Bui; even the same substance, if its form be mutable, will 
exhibit similar differences, according to the aspect which it 
asn^es. ^ T^us, ice is more easily heated than w'ater, and 
water thin,steam. The same addition of heat which would 
raiye the temperature of ice lo degrees, would only rais| 
that of water $ degrees^ and that of steam 6 degrees. At 
each stage of transition, there is hence an apparent pause, 
attended with a corresponding absorption or evolution of 
heat. 

“Thus, if a vessel filled with ice be suspended over a steady 
fire, the ice will continue at the freezing point, till, per¬ 
haps in an interval of half an hour, it be entirely melted ; 
it will then grow regularly warmer, till, after 40 minutes, 
the water begins to boil: nor will the temperature of th| 
liquid now receive any further increase, the subsequent ac¬ 
cessions of heat, being wholly expended in the formation 
df the expelled steam, and which would require the space 
of three hours and a half. In the act of thawing, there¬ 
fore, and again in the process of ebullition, there is a suc¬ 
cessive absorption of heat, amounting respectively to a dif¬ 
ference of temperature in the water of about 75 and 595 
of the centigrade degrees, or 135 and 945 on Fahrenheit's 
scale. But the heat thus absorbed is nowise distinguished 
from the rest, or fitted to perform any different function; 
it blends its action and its expansive energies with the ge¬ 
neral fluid, and merely serves to restore the equilibrium that 
had been disturbed by the enlarged capacity, or rather the 
increased attraction, of the mass with which it com- 
JAnes.”- • 

** The gaseous substances are so loosely constituted, that 
ai^iflisrinci in their composition is suflicient to'alter ma¬ 
terially 
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fitHaTly their mtrmate properties. Thiw, common air, on 
^W)<}enSed SO times, has its capacitjf for beat reduced 
iMilf I and, if suddenly compressed to SO times its 
dehsityt-lt will disengage sq much beat as to shove 
‘ n ol teipperatiire equal to OOO degrees by Fahren- 
pj apd sufficient for the inflamtnation of most 
f ffiis property is founded a preCty contrivance 
H^de, the stroke of a small condensing syringe being 
ityed to set tut fire a bit of tinder. An opposite efiect, 
air is suddenly rarefied, takes place ; a certain quan> 
bfheat being now absorbed, or an apparent cold pro> 
«d, 

' :** The increased capacity of rarefied air is the true cause 
of the^eold which prevails in the higher regions of the at¬ 
mosphere. From the unequal actidH of the sun*s r^s and 
the vicissitudes of day and night, a perpeCoa} and quick 
circulation is :pt^im|iined between the lower add. 
stfata } and it is dlyious, that, for each portion vrnTith 
frofi^the surface, an equal and correspondilig portion 
must also descend.’ But that which mounts up, acquiring 
an enlaigcmcnt of capacity, has its temperature propor¬ 
tionally '(liihinished; while the correlative mass failing 
down carries likewise its heat along with it, and, con¬ 
tracting its capacity, seems to diffuse warmth below. A 
Stratum at any given height in the atmosphere is hence 
alike affected by the passage of air from below, and by the 
return of air from above, the former absorbing heal, and the 
latter evolving it. But the mean temperature at any height 
in the atmosphere is still on the whole periiranent, and 
consequently those disturbing causes must be exactly ba- 
Iffliced, or the absolute measure of heat is really the same 
at all elevations, suffering merely some external modifica¬ 
tion from the difference oi capacity in the fluid with which 
it has combined. That temperature is hence inversely as 
the capacity of air possessing the rarity due to the given 
altituue. Having therefore ascertained, by some delicate 
experiments, the law which connects the capadfy w'iih the 
ruily of air, it was not very difficult to trace the ^adations 
of cold in the higher atmosphere, and even to mark the 
precise limit where the reign of perpetual congelation must 
commence. Thus, I find that, under the equator, the 
boundary of the frozen region begins at the altitude of 
J5S07 feel, in th^.parallel of 45° at 7671 feet, in the lati¬ 
tude of London at 5950, and in that of Stockholm at 3818, 
while towards the pole it comes to graze along the sur¬ 
face.” The 



^ Relations of Air, Beat, an3. Coll. #4# 

The mode by wbieb heat fs eondtict^ 4bi^|^ 
Ranees difierently constituted » various: in solid 
is by successive impressions: in fluids the tnobtiHy MlS 
particles aflectsthe mode of operation; the prOxtmate 
of the medium, dilating as it becomes warmi is gently 
tf) recede; and being likewise rendered specifically b|^sM|M 
rises to the surface, diffused in horizontal strata, the 
particles occupying the highest part: hence heat dtSset^W 
in fluids very tardily and with extreme difficulty; a . 

stance which accounts for the great coldness of 
the bottom of deep lakes. ‘ 

“The increasing coldness of the water drawn up frofeit 
considerable depths in the ocean has lately been proposed 
as a sure mark of the approach of soundings, if not of the 
land itself. 

“ Since water, on being heated, expands in a rapid pro¬ 
gression, the portion of heat which it at»t|acts frean a body 
immersed' In it, by tneans of the recession anq Jocess^t 
change of its cont^udus affected particles, must be greaW 
augmented in the higher temperatures. Near the freezing 
point, this influence becomes extremely small, and water 
IS there scarcely a belter conductor than ice; but, as it ap¬ 
proaches to ebullition, it acquires such an increase of mo¬ 
bility, as'to conduct heat five times faster than in its torpid 
state. In other liquids, the increase of temperature will 
occasion a similar alteration of the conducting powers, 
though not so marked, as their expansions deviate less from 
an uniform progression. 

“ But, through air and other gaseous fluids, the epn- 
viyance of heat is still more complex; and a close investi¬ 
gation of that process, by unfolding certain latent pro¬ 
perties of matter, has led to some very unexpected and 
interesting results. A new' principle appears to combine 
its influence, awl the rate of dispersion, m aeriform media, 
is found to depend chiefly on the nature of the mere heated 
surface, ^om a polished metallic surface, heat is feebly 
emitted j but, from a surface of glass, or still belter from 
one of paper, it is discharged with profusion. 11 two equal 
balls of thin bright silver, one oi^them entirely uncovered, 
and the other sheathed in a case of cambric, be filled with 
water slightly warmed, and then suspended in a close room, 
the former will lose only ll parts of it%hcat in the same 
lime that the latter will dissipate 20 parts. Of this ex¬ 
penditure, 10 parts from each of the balls is communicated 
in the ordinary way, by the slow recession of the proximate 
particles of air, as they come to be successively heated; 
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CQnsiat^^ of 1 part from th<fnaki4 
Ihjirtlic snrlapg, aod of 10 parts firoQi th‘e cased surface, it 
il^l^ated trough ihe same medium, but with a certain 
j j i i & tw riyidity^ which iii a moment shooia itt influence 
itn^^ttan^ after a mocks entire!v peculiar to the gaseous 
MHlI The eery superior propellent energy of a surface 
imlii or paper in comparison of that of a metallic one, 
li|l|>^|llin the compass even of ordinary observation. If 
carafe or a pot of porcelain be filled v^ith boiling 
on bringing towards it the palm of the band, an 
l^reeable warmth will be felt at the distance of an inch or 
hnnfrom the heated surface; but if a silver pot be heated 
m the same way, scarcely any heat is at all perceptible on 
approaching the surface, till the fingers have almost touched 
metal itself. 

ll » curious to inquire how such a singular diversity 
can arise. If the silver hall be povered with the thinnest 


film of gold'.beater*s skin, and which exceeds not .the 
SOOOth part of an inch in thickness, the power of disper¬ 
sion will be augmented from 1 to 7 ; if another pellicle be 
added, there wHl be a further increase of this power, firom 
7 to 9; and so repeatedly growing, till after the application 
of five coats, when the propellent energy will reach its ex¬ 
treme limit, or the measure of 10. In this case, the me’ 
tallic surface is precluded from all contact wiih the air, and 
it must, therefore, act in consequence of its mere approxi¬ 
mation to the external boundary. We may thence infe' 
that air never comes into actual contact with aiiysurfaci , 
but approaches much nearer to glass or paper than to po¬ 
lished metal, from which it is separated by an interval of at 
least the 500th part of an inch. A vitreous surface, from 
its closer proximity to the recipient medium, must hence 
impart its heat more coj)iou5ly and energetically, than a 
surface of metal in the sanie condition; and the metal, to 
a certain extent, can act in reducing the power of the other. 
When a pellicle was applied, the metallic su^ace imme¬ 
diately under it repelled parlir<)!y the atmospheric.boundary, 
i;nd reduced the dnrim^ cfilux of heat from 10, which 
• would have been thrown by the skin alone, to about 7, or 
only 6 more than the efficacy of the naked metal. The 
repelling infiueucc of the metallic plate was sensible even 
under four coats, or at the distance of the 730th part of an > 
inch from the external surface. 


“ By what process the several portions of heat, thus de¬ 
livered to the atmosphere, shoot through the .fluid mass, it 
seems more difficult to conceive. They are not transported 
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•1^ the streaming of the heated air, for they stdRr ao 
iwgement front t\ie most violent citation of their 
The air must therefore, without changing its place, 
minate the impressions that it receives of heat, by * 4hl% 
of undnlatory commotion, or a series of alternating 
tions, like those by which it transmits the impu^Kof- 
sounrl. The portion of air next the hot surface, stwalMy ^ 
acquiring heat from its vicinitv, expands proportions^ 
and begins the chain of pulsations. In again contra0tit|||^ 
this aerial shell surrenders its surplus he^ to the omt Hi- 
mediately before it, and which is now in the act of expniHdoU; 
and thus the tide of heat rolls onwards, and spres^s itself 
On all sides. These vibratory impressions are not strictly 
darted in ladiating lines, but each successive pulse, as in the 
case too of sound, presses to gam an equal diffusion. Dif* 
ferent obstructions may, therefore, cause the undulations 
of heat to deflect considerably from their course. Thus, if 
successive rings of pasteboard be fashioned into the twisted 
form of a cornucopia, and its wide mouth printed at 
some distance to the fire, a strong heat will, in spite of the 
gradual inflection of the tube, be accumulated at its narrow 
end ; in the same manner probably, as waves, flowing from 
an open bay into a narrow harbour, now contracted and 
bent aside, yet without being reflected, rise into furious 
billows. 

But the same pulsatory system will enable the atmosphere 
1 transmit likewise the impression-? of cold. The shell of 
air adjacent to a frigid surface, becoming suddenly chilled,^ 
suffers a corresponding contraction, and which must excite 
m concatenated train of pulsations. This contraction is 
followed by an immediate expansion, which withdraws a 
portion of heat from the next succeeding shell, itself now 
in the act of contracting; and the tide of apparent cold, or 
rather of deficient heat, shoots forwards with diffusive 
sweep. The energy of transmission is subject, in this case 
also, fo tl|e same modifications from the nature of the af¬ 
fected surface. Thus, a goblet filied with pieces of broken 
icc, or sill) better with a frigorifle mixture composed of 
snow and salt, will, at a moderate distance, yet excite a 
chilling sensation; but a silver pot, Blied with a similar 
mixture, will not cool the hand, till it has become profusely 
covered with dew, and therefore now pregents a non-metallic 
surface. 

“ But the same quality by which a surface propels the 
hot or cold pulses, equally Bis it, under other circumstances, 
to receive their impressions. If a vitreous surface sends 
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the most copiously, it will als^, when, opposed' 
ildief, ^esi with entire efficacy^ic'affluent wave |: 
the othtt hand, a surface of metal sparingly 
wtlh its beat, it in like manner detains only a small 
^^^^ach appuisc, and reflects all the rest. The power 
p^Rmcial alssorption and that of reflection are therelore 
jiy edntrasted, and the one always supplies thedefi- 
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. r goblet full of boiling water, will mark a very 
aeipStl^affliix of heat; but if it be gilt or covered with tin- 
fD% ft w ill scarcely seem at all affected. For the same 
itai^h, the hand cased in ff glove of burnished metal may 
approach the fire with impunity, since the vehement pulsa** 
lions of heat are mostly driven back, or turned aside from 
ibeir attack. A sheet of paper, opposed to the aerial tide, 
will absorb the whole impression, a pane of glass will re¬ 
pel about one-tenth part, while a plate of polished silver 
will reflect nine-tenths of the heal, detaining only the re¬ 
maining tenth.'' But if the metallic plate he covered with a 
pellicle of the 3000th of an Inch in thickness, out of 10 
parts of. heal no more than three will be refleuted, the test. 
being now absorbed; and by applying successively other 
pellicles, till a coat ccjual tci the 300lh of an inch in thick¬ 
ness has been formed, the <]nantity of reflection will gra¬ 
dually become insensible. 'I’he power of a metallic specu¬ 
lum in concentrating at its focus the pulses of heat or cold 
h^iftce very striking, while the corresponding effects of a 
gijiss; mirror seem to^be extremely feeble. 

“ 1 he very different pov\ ers of a vitreous and of a metallic 
surface in propagating or absorbing the pulsations of heat,' 
arc well contrasted by an experiment of the simplest and 
easiest kind. J^et a small pane of glass about four inches 
square have one of its sides half covered with smooth tin- 
foil ; or, what is more elegant, Idl a email square of thin 
mica have one side plated half over with silver leaf. On 
holding the partly covered surface of the glass or»jmica op- 
poMteand very near the fire for the space of a few seconds, 
and theii passing the finger lightly over the posterior sur¬ 
face, scarcely any warmth is perceptible under the metallic 
sheatl). but an intense degree of heat will be felt behind the 
naked portion of the plate. Again, reversing its position 
and exptising the luicovercd side to the fire, an opposite 
though less marked effect is observed; the coat of metal 
will become sensibly hotter than the adjacent naked space; 
because the heat absorbed along the interior surface being 
iflcrw^ds more feebly discharged from the tin or silver leaf. 
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Is altoVt^ed to accli^ulate in that part of the 
latter case, thediSerence of teinpertitf4re,ptoiti<i«^ 
nearly the doublc 9 ,;knd in the former it, is oo fees 
fold. But effects of the same kind, and which 
contrasted, though inferior in degree, will he peroeinipv 
a thin pellicle be spread over the cOmpound surfiioe«|^K|, 
glass and tinfoil, or of the mi(^ and silver leaf, (1iir'|B(ii| 
proximity of the metallic surface repelling the atmoffipppl 
and consequently enfeebling the powers of absorpii<(p%|il 
emission. 

** The very singular and unexpected facts now de^ibd 
merit attention, and suggest a variety of improvements in 
the practical management of heat. A vessel with a bright 
metallic surface is the best 6tted to preserve liquors eiroef 
long warm, or as a conservarory to keep them coed. A 
silver pot will emit scarcely half as much heat as one of 
porcelain ; and even the very slightest varnishing of gold, 
platina or silver, which communicates to the ware a certain 
metallic gloss, renders this new kind of manufacture about 
noe-third part more retentive of heat. The addition of A 
covering of flannel, though indeed a slow conductor^ ^ 
from checking the dissipation of heat, has directly the c<m** 
trary tendency; for it presents to the atmosphere a surfiiCe 
of much greater propulsive energy, which it would requins 
a thickness of not fewer than three folds of this loose 


stance fully to counterbalance. The cylinder of the 
engine has lately been most advantageously sheathed wkli 
polished copper. , 

^ ** Tlie progress of cooling is yet more retarded, by feiv 
rounding the heated vessel on all sides, at the distance of 
near an Tnch, with a case of planished tin; and the addi¬ 
tion of other cases, following at like intervals, augments 
continually the effect. With an obstruction of one case, 
the r.\te of refrigeration is iliree times slower, with two 
cases it is five times slower, with three cases it is seven times 
slower, aitd so forth, as expressed by the succession of the 
odd numbers. By multiplying the metallic cases, there-' 
fore, and disposing them like a nest at regular intervals, the 
innermost could be made to retain the same temperature 
with little variation for many hours or even days. Such an 
apparatus would obviously be well calculated for various 
culinary and domestic purposes. 

“ In the conveyance of heat by means of steam* the sur¬ 
face of the conducting tubes should have a metallic lustre*' 
On the contrary, if it be intended by that mode to warm an 
apartment^ they should be coated on the outside with soft 
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Mr discharge of heak For the same 
hsetidllc pc^ are more easily heated on the fiix;, 
nr bottoms ha?e become tarnished or smoked. If 
f.sur&ce of metal be slightly furrowed or dt?ided by 
I, il will emit beat sensibly faster, because the 
li^s, thns brought closer to the general at- 
boundaryi will excite the pulsations '^ith aug- 
energy. 

ilbe other hand, a plate of metal, however thin, if 
cm}|!lluniished on each side, will form the most efficacious 
idbESi. A sim>otb sheet of pasteboard, gilt over both aides, 
wooki answer the same purpose. But a complete and e}c« 
mint .screen might be composed of two parallel sheets of 
China paper, placed about an inch asunutr, and having 
Iheir loner surfaces gilt, and their outsides sprinkled with 
flowers of gold and silver. 

<<Smce, ina still atmosphere, tbe<momentary flow 
beat from any vessel, whatever this may contain, depends 
merely on the condition of its surface, the whole accumu* 
iated discharge, during similar descents of temp^ftnre, is 
mhiiiently proportionaf to the time elapsed. Hence a very 
cmnple and accurate method is suggested, for ascertaining 
jffie capacity of different liquids or their specihe attraction 
to beat* into a glass ball, two or more inches in diameter 
Olid! blown extremely thin,-with a narrow short neck, and 
btoieg a delicate thermometer inserted through it, the liquid 
tobCvexamined, which had been previously warmed a few 
degreesu is carefully introduced by means of a funnel. The 
bttB if Mn made to rest against the tapering points of three 
^nder glass rods a,t the height of several inches above the 
oalAe, «nd sheltered from any irr^ular agitation of the air 
!jpf die apartment by a large receiver passed over it. The 
numbn* of seconds which the thermometer now takes to 
•ink from one given point to another, or to the middle of 
its distance from the limiting temperature, is noted by help 
of a stop-watch j and the ball being thoruuglAy emptied 
and again successively filled with other liquids, the like ob¬ 
servations are repeated. These several intervals of time, 
allowing a slight correction for the matter of the shell it- 
itelf ann of the inserted bulb of the thermometer, will con¬ 
sequently express the proportional quantities of heat con¬ 
tained in equal bulks of the successive liquids. Btit their 
•densities being already known, it is hence, easy to com¬ 
pute their respective capacities, or the quantities of heat 
which equal weights of them are capable of crnitamiog. 
By a process groped on the satne principles, the capacity 
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ai a solkt, when%r«ken or reduced pkikiiirXjd 

b^d^nuined. 

** oie same regulated mode, of iarve 

Sect with precision the expenditure of beat, and-to- 
- minate its various allotment, in the difiTerent 
this purpose, a ball oF about three inches in dism^ad j^m a 
formed of bright and very thin^silveT, is preferabk ) 
may be successively covered with a pellicle'or wilfa 
or painted with a coat nf ivory-black*' Not to'nrnltldM|^ 
necessary details, it will perhaps be deemed sufficim^p 
cite the case of hydrogen gas, which it ^y far tbe‘^ra64£ 
distinguished. The portion of heat einhtra in this eHer* 

f etic species of gas by the s3rstem of pulsations, whether 
rom a vitreous or a metahic surface, if not exactly, is ve^ 
nearly the same as in atmospheric air; but that otherJ>of- 
tion which is abstracted by the gradual recession ta the 
nearest heated parthdiM of the fluid, exceeds no less than 
four times the corresponding discharge in die ordinary 
medium. Why such a striking difference should arise,can 
hardly be eonjeetnred. Hydrogen gas, though ten times 
lighter tbm' air, yet ixiDtains, in the same volume, an eqtial 
quantity of heat; and it is fitted, by its very superior eiaasi- 
city, to transmit the pulsatory impressions more than thitp 
times faster. It must, therefore, as a counterbalance, re¬ 
ceive those impressions three‘'•times slower from tbe'hdRied 
sorface. But if such infliiepce be confined, as it' wnedd 
seem most probable, to the mere boundary of the metSuhi 
or its thinnest conterminous shell, the measure of beat im- 
jiibed at a given rise of temperature from the attenuated ca- 
anse, would be diminished between two and three timtti* 


aottial result. With respect to the quadrupled increase of 
that portion of heat which is abstracted bv the slow but con¬ 
tinued renewal of the adjacent stratum of the fluid, we must 
refer it chiefly to the very great mobility of hydrogen gas, ex¬ 
ceeding tflrec times that of common air. If these strata were 
supposed to have in both cases the same thickness, they 
would each of them carry off the same share of heat. 

** The portions of heat transmitted by pulsation th|o^h 
hydrogen gas,from a painted and a metallic surface, beit^ 
as helore, expressed respeeiively by 10 to 1, the otl^ por- 
tioti, which is ^Uo^ther independent *Df the nature of idle 
cooling surface, antf is dispersed by abduction, or the incest 
sant of the strata of the flluid as they come to be 

ssmeewtivel^ affected, will amount to 40, Under like cir- 
eomataAces, therefore, the whole expenditure of beat Irhm 
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surface, a»4,^hich in 
11 , will in hydrogen gas ' 

Those opposite surfaces 

i»tras*eq4rji.il,p<^ium of hydrogen gas, their differeni 
" jj^h^lng heiu being nearly tn tiie proportion of 
(i|o. aiiiyerl>alI,oued with cambric, coois 2| times 
immersed ip hydrogen gas; but when exposed 
Ijp s&me Stud, it loses its heat almost four times 
i|^s in common ai|^.. 

superior mobility of hydrogen gas accelerates re> 
^ the dispifsion of heat, by the proccM of abduc» 
, easing of a heated bic^y to the action of 

en^lpMrfcnt of a nuid siihstauce, will oqBa||k>a a similar ex« 
penditure of heat, and which is exactly \pfnportioned to the 
celerity of the stream. If a ve^^ge bulb of a ihertno- 
met^^ suddenly plunged intoy!;^^|^ Bowing at the rate of 
one-third of a mile in the hour, found to lose its 


heat twice as fast, as when immer^tl^ ibe stagnant pool; 
and a current of two miles in the hotii' would| therelbre, 
cause through the liquid a dissipation ofjieati!^ less thpjPi 
&eyj^ times more rapid than usual. A similar 
of^ect is produced, by the impulse of a stream of air, 
a velocity of about four miles in the hour, the su- 
p^added iuBuehce of a current e(j[iials the ordinary poa'cr 
"^^^ption. Hence the plr^jof a breeze of «^t miles 
will double the rate ot cooling hrom a 
that from a metallic, surface; hut a,wind sweep- 
■Wim a 'velocity of forty miles in the hour, would ac- 
^te the cooling of the paiuted surface six times, and 
ijt nf Uie metallic one no less than eleven times, thus 
them both near an actual equality of pcrformance.- 
the hourly velocity of wind might l>e computed, 
lying eight miles into the proportional surplus 
effect exerted in the refrigeration of a vitreous or painted 
surface. 

even in stllT air, if the body exposed totts acdoji; 
have a very considerable elevation of temperature, the pro¬ 
gress of cooling will be sensibly quickened, by the continual 
ascait of the heated portions of the medium, and which form 
in fact a stream, varying in force according to the intensity 
of ej^itcmcnt. Supposing the excess of temperature to htt 
30 ^d^tesimal degrees, or 54 by Fahrei|jhcit’s scal% thia 
ci^tfe perpendicular flow of heated air will ccnjom ap hi- 
luence equal to the ordinary abductive dispersion ^ 
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and therefore corresponding to that of a currettf'^wl 
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moves, at the rate of four ptiM an Iwur, 




Socteff^: 

I be 00 ce»te«iim|il 4e|ree« 
the eflect of the verucal 
^ ffi expenditure, from the pamte4#iifi^mihe 
e, will be expressed and‘4i» iBie dissij 
arisic^ from the increased iSow of the 'tnediitm 
in <^ch of them to 30. By a a}|^uf<Mr coincidetifo^^ 
proportion is precisely the same As wb^ dbtains nA! 
equilibrium of tempi^ature in an atmoap^ete of iry' 
gas. But hydrogen gas betrays in itA own cdnstituti 
greater modidcations. At the same eleration of 90 
tefimal degrees of temperature, the combined 
ctKihng which its on the contrasted AtirfaceSj are dt4 
pressed by 170 a^|i#.~>Il would be fatiguing,’hWeVi%. 
to pursue this intoti^ much further.’^ 
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May Morton^ in the chair.—Mr. Branik, 

through the medium of the Society for promoting Aniffsat 
CJhj?nHBtry, furnished some additional observalions on ttwl* 
u4e of magnesia and acids in the case of calculous diseases; 
Where alkalies had failed or'" orptied injurious. He 
the case of -M gentleman of W law, who was cloiei^.COn- , 
Uti^’to btismeas during tetms, and in conseqaence-of swt^ 
sedentary habits suffered severely by calculi. The use df 
magnesia in this and several other cases effected a compifto 
cpre, even where the patients suffered by the passage of 
stones from the kidneys to the bladder, and where the use 
of alkalies had only aggravated their sufferings by impairing 
theidigcsltve powers 0 ? the stomach. In all such cases, 
howf^r,* the stone or gravel consisted of uric acid and' 
phosphate of lime, which were recognised by the red colour 
of the urine and its sediment. But another species ofcal- 
.ctilns was cliscovered by Dr. Trollest<m about fifteen years 
ago, being a triple salt and consisting of amrnoniacal luag^ 
nesian phosphate of lime. No remedy has hitherto been 
proposed for it. This calculus is known by its-whiteness, 
the whitish sediment, and the thin shining cjy’stalline pel- 
, fwle swimming on tbe urine. Jt is not^solniile by magno 
aiai but yields to llveiouriatie, citric, and carbonic abids: the 
la^^was fonud the most effectual, and least offensive to the 

'i|^e S’.^The condusion of' Mr, Brande’s paper was, 
the result of his .obfcttf^ti^s and experjitheuts 
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all patietits, ad 

wiitT saa^%^‘^rountied hop^a of a speedy 
remedy.' use pf muriatic and carbonic acidiN^- 
fo#- adMi-^'i^obths effi^ted permanent cufea,* %Vcn 
the patients had been previously cut for the stone. 
:iety thf^^ ad|ouTned over the Whitsuntide festival 


le IT.—The ri|bl hon. Earl of Morton in the chair, 
ter fn)m Mr. ^iey of Bristol lo the President, and 
by'him communicated to the .ociety, was read, on the 
Theories of Ekttricity and the difficulties attached to them. 
The aitthor prefers the Fraukiinian theory to all others, mid' 
ftideaidhitred to explain those parts of it which are least 
compatible with the known facts. Be defined the terms 
plus and .minus or positive and negative electricity some¬ 
what in the usual manner, assnmea that attraction and re¬ 
pulsion depend on the similarity of metric conditions, and 
showed why non-clectric are good conductors, and vict 
versL He purposes pursuing the inquiry. 

Jmne S4. Part of a paper by Sir £. Home was read, 
containing additional remarks to a former paper on the 
tteratomy of the Squalus maxitnus. The most remarkable 
fact was the existtuce of a small dn between the anus and 
the tail, which was overlooked in his preceding observa- 
tioiii^ and which contributed to lead naturalists into serious 
errorSi Sir £. entered into some details, which were illus¬ 
trated by drawings, on the general structure of this squalus, 
which was thirty feet long, and that of a dog-fish of only 
three feet. The inquiry respeciing the supply of air to 
fishes was also touched on, and Sir £. made some experi* 
ments on the effect of pressure of water at a cousiderable 
depth, and particularly in a well 680 feet below the surface 
of the Thames, belonging to Mr. Coutts. The object was 
to prove that the atmospheric air in water at that depth 
was the same as in water near the surface. Sir £. nwe 
'some remarks accompanied with speculations on the ex* 
panding and coniraclint* powers^^of the vessels in the gills 
of sharks, which c*nabled thenv to sustain the pressure of 
water at 150 fathoms below the surface. 
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Jmte 4.—The President in the chair* . * 

The Duke of Devonshire; 

3ohn Whishaw, Esq. of New Square, Lincolh^s 
Hcniy Drummond, £sq. j ' V? ' 

'Chipts 




«pbn:l«8 Price, M.D- Felkiw ol 

Lowndes, Esq, of Somerset 
Kirkwall, M.P.}; ,,^1 , 

A|f;x^er Suthviland^ Or8i£;M7eorge’'St 

Westminster; 

George Wilbraham, Esq. Beymqur 

Portman Square; 

were severally elected members of the %>cijety. ' 4^ ^ 

An account of the l«ie of Man, by 1^. F,' Burger, 

M.G,S. was read. ;. 



The length of the Isle of Man frqm NK^q S W ieaceeda 
thirty English miles, and its breadth varies from eight 
hftecn miU‘s. About five miles from the noribtm 
a mountainous tract commences running parallel 
easier!) coast of the island, ijEtnei also forming the smaJI oe* 
lached island called.jibe,'^i||of Man situated at thesouibeni 
extremity of the lar^ one. This bell or chain of high 
hind is dividefi by three trai^sverse valleys, of which two are 
situated in the larger Island, and the third forms the strak 
4hat separftt^ the one island from the other, 'fhe higliest 
mounttdh^ Are ajitqated in the northern division, the mqii, 
elevated of which, called Sneifcldt, is 3000 feet above fpi 
level of the sea. 

The rochs <uf which this country is composed betopg 
chiefly to the transition class of Werner. Small grained 
grftnite occurs only in one or two places, and at an elevation 
of not iijore jhan three or four hundred feet above the sea. 
Gneiss and mica state appear to be entirely wanting, as also 
are the oldest members of tlie clay slate formation. The 
newer |)ortion of the clay slate furmatioo occupies the most 
elevated parts of the island, where it appears under the form 
of horn slate, roofing slate. 

From these rocks the passage to the transition class takes 
place by insensible degrees : and of this the oldest member 
that presents itsdif is gray waeke. The tract occupied by 
this latterfbek is for the most jiart less elevated than that 
where the clay slate niak^s its appearance and incloses iu 
The beds dip south more or less to the east, and this in¬ 
clination varies from vertical to about In this forma¬ 

tion occurs gray wacke, gray wacke slate, and granular 
quartz, slightly micaceous; in none of which rucks are any 
organic remains to he perceived. * 

The preceding formation is covered by a deposit of lime¬ 
stone less elevated above the sea than the gray wacke, and 
at an inclination approaching nearer to horizontal. It con¬ 
sists of beds of shell limestone, resembling that of KU- 

krany. 










talid, and 

^an Hmestonib, sometimeii 
li|mct patios, inclosed wkhin 
l&one, llce'pt in a single instiit^ 4p* 
11 , de9titate.<^ organic remains, but in some places in* 

quartz* 

0fie Of two l^i^es tileTiniestone is covered by“ad un- 
ifiw! mass of ^^aition amygdaloid; the base of which 
r^^eeiui^ w$c^) containing nodules of lamellar cal- 
cat^us spai^ ttrl^ea by a thin coating of iron pyrites. 

" jig^fjjJaryyocks the only one that occurs 

lest j^r^tone, sorne of the beds of which s^e so 
^ tined as t«i*pferit the name of conglomerate;' in 
consists chiefly of fragments of quartz, with a 
' -^etaps of decayed slate, andf ^ 'l^kle iron pyrites. The 
^dour of the sandstone is red, while; it is more 

or less slaty, according to the prbfi^^ of mica that it con¬ 
tains: it lies unconformably -over i^^i^ray wackcj and dij» 
HW at an angle varying fr<im 35* to f 5®, 

On the sea shore, and on the slopes of aerara| of the 
|k%ntains, are loose blocks, in great abundanc^^ ol^anite^ 
mica slate, and of porphyry. 

:Tbe only mines in the island, are atLozi^tat Foxdale, 
and al Brada head; at present however they are all aban¬ 
don^.' The ore is galena mixed with pyrites, and with the 
carlibnates of lead and of copper. The rock throujg^ wbkh 
the veins run is gray wacke: hut at FoxdtlC thiisy have 
been followed into the subjacent granite. 

The paper is terminated by two tables. Of these the 
first is a register of the temperature of several springs as¬ 
certained during the month of June 181I. From this it 
appears that the mean temperature of the island 49^.90, 
exceeding that of Edinburgh by about 2°.2, and inferior tp 
that of London by about l“. 

The second table contains the elevation of 78 di^rent 
spots in the Island, deduced from barometrical ooservations* 
Of these there are twenty-one the height of which is be* 
tween 1000 and 2000 feet above the level of the sea. 
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' 'In ^i«iett«rr Dr, C. d^scrib^*' a 
mdii. ^ jpdular agate (exhib^M before 
he eblt^iVes to point out a coi 

jma of the aricie^i^l^ 





The reltiing of Mr. Wdwtt5r^|.jpiaijier ffDit 
water Ft>rnifttmn8 of the Isle of ^ ^ " 

tiona on fhe Strata tying abo>ve 
begun. 

rhc observations in this paper wene^j 
the recently published memoir of ^ 
niart, concerning the strata in the vicm^^^ 
they-have described two marine wd 
niatinns alternating ^ith each other, l^iisdiQle 
the chalk, which laftet roek. has hitherto 
nerally considered as onj^^ pe most recent 

Ft is to Sir Henry }iiqi|i|eld that we are indited for'l^^ 
first observation of b^K'tnclincd strata of chalk in 1|^ 
Isle of Wight;. . ' , 4*, 

A circumstance so material for the theory of the IbrmM 
lion, or ff the revolutions undergone hy the more rec«pp 
strata of the-earth, demanded i leisurely and careful suiw; 
vey, which was intrusted by SH- H, Engleficld to the well* 
known accuracy of Mr. Webster. The present paper Is the 
rcaalt of this inquiry. < ' 

An elevated ridge of hills runs through the Isleof Wight^ 
in a direction nearly E and W, from Culver Cliff to the 
Needles. These hills are composed of strata someiimea 
nearly vertical, but generally forming an angle with the 
horizon of from 6o’ to sb°, dipping northward. The 
strata consist of the upper and lower beds of chalk, that is 
the chalk with and without flints, covering the chalk marl; 
and these again are nnderUid by calcareous sandstone with 
subordinate beds of chert and limestone, clay and car¬ 
bonized wood. To the north of these strata occur, at 
Alum Bay, «her vertical buis of sand and clay, one of 
which corresponds in iis fossils and other characters with 
the blue clay containing aptaria, usually known by the 
iiame of the London clay. 

The whole series of vertical beds exhibits no marks of 
partial disturbance: but it is evident, from the occurrence 
of these very same beds in other jiarts of the country in a 
nearly horizontal position, aq^d from the impossibility of 
some of them (consisting of loose sand with water-worn 
nodules of flint) being deposited in the vertical position 
which they are at present, that the whole mass must 






neili^}y with t|tt dirmbn a 
to lailworth,^ and with 
I at^d'^hich therefore may he consi- 
of this former. 

ohalk to the north of this ridge is 
frtraia of which, together wtth their 
|$p to the London clay, dip gertlly to 
If between>ptay be coubideced as 
\i|pEii^$^^W:;asioi^d probab^ by the tup* 
Idence of i^ata oi^^ally hortzontal. ^ 

.in this babin at its edge, that ti on the 

n coa^ of the Isle of ecurs a litrge mass of 

zoniai strata in many paria resting Pn the edges 
the elevated strata above nietitiOtted, and. therefore l>e- 
iug to e.«pertod subsequent to that in which the fo<-nja< 
of the basin took place. This horizontal depowt diders 
a geological situation, in its mineralogical cnaractcra, 
and in the fossils which it’ contains, from any others 
that have hitherto been discovered in England; but re« 
inirkabiy corresponds in many of its members with the 
beds found in the basin of Paris, and recently described by 
MM. Cuvier and Brongniart; authenticated specimens of 
which, sent by the latter of these gentlemen to the Count de 
Bournon, have been by him deposited in the cabinet of the 
Geological Society. 

These beds as they appear in the Isle of Wight consti¬ 
tute four formations : the first of which is the lowest fresh¬ 
water formation; the second is the upper marine formation; 
the third is the upper fresh-water formation; and the 
fourth or superficial is an alluvial bed. 

Hie particulars of these are described in thd subsequent 
part of Mr. Webster’s paper, which has not yet been read 
before the Society. 

PHILOSOPHICAL SOCIETY OF LONDOH. 

[Continued from p. 308.] 

The following curious relation was mentioned by Dr, 
^ttsbm, as occurring to an old and esteemed school-fellow, 

. Slk propensity to spirits had become so irresistible, that 
' “ n be bad lieen debarred from the more grateful flavour 
liicn, and bn|»dy, he had purchased privately ther 
fc, nauseous 





4^ite tNfINidiout pleasure 
^U sik^'lte-Tolled mit «)f 

lo a’'>fif%Mbe Jatfws^ul.-iwp^ exj|Jp;|^'' ^ 

bod;^^»d redueed it to 

for iTH, by Dr. Wiltwr of 
From these curious occurrence^t 
to the most ityfuriste'state of' mad^i te||fP|P|^ p|^^ 
whicft is excited by the use of 
and producing that .Citai practh!^ 
practice that has pr^ailed time 
the Malabar and Corom^^^l ccNtbits, and 
parts of India, wherevi^..P|e Mialays have cvs&em^tBm 
settiei^en^. Addict|pl» gaming, they indul^ tblsH^PI 
to the greatest exHen^S^n they have lost cviC^ ;tb.u^!g|H 
possessed, evi^n to theur wives and^i^ildren^. 
to every pnssfisi^pn, to drown nusei^j they 
smoke a plant called bang with opium, till they lit |Mlm^ 
by int<^cation tn the highest degree of fury and niad^S. 
In this infuriate state they rush into the street, armed with 
a poisoned creuse or dagger, and kill every man, w(mm 
and child they encounter, till they themselves are killed or 
taken by the populace. 

The degrees of m^chief arising from diluted liquors, less 
active in their effects, but eventually not less painful or 
dangerous, fell next under the lecturer’s consideration; and 
aitcr relatina a few instances of ml scry and destruction 
from the inordinate use of fermented liquors, he proceeded to 
histories of morbid efl'ects arising therefrom. I’he lecturei 
coiicludecl by observing, that “ painful as it has been to 
present scenes of human infelicity, oft,en incurred by per¬ 
sons of social and amiable dispositions, with hearts dis¬ 
posed to ccmiviviahty, and with minds formed for friendly 
intercourse, who have mistaken the means of rational en¬ 
joyment, by the influence of vivid imagination and oj 
unaffected friendship, fur noisy familiarity ; I now cheer¬ 
fully conclude, with earnesllv impressing, that true happi¬ 
ness depends upon the oeconomy and just estimate of en¬ 
joyment. It is the abuse, not the use, oi»wine I would dc 
precate. Far be it from me to proscribe such conviviality 
It expands cordiality ; it knits together friendships} it «!■ 
larges the social afiections; it opens the mind; it dissiisate 
care; it animates pleasurable sonsa^ns, and urges to pifd 
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rotate them in ptherii; it opens the avenues of charity, an< 
in heing jt seeks to,bless others.* Without, social, 

, mind would 

enjoyments, let us 
i, ami ot^trrlook the ebullitions of joy 
s, human Imbecilities sometimes flow- 

'Jmirth, and confidence, and which 
or ’extend beyond the convivial and 

.-.i-'When you *mo«ih 
'.jalf ewe, indulge your festive vein 
inform'd cxpciie/jce found 
four bane; and only with your friendst 
follies; frailues u> lie seen 
ldk>ne, and men of generous minds." 


KIRW^tNIAN SOCfEtTCF DDBLIW. 



Sockty having concluded theSK-ssion of the present 
'^ shall lay before our readers an abstract of an ad- 
delivered by M. Ic Chevalier MacCarthy “ On the 
and Progress (d' Learning, and the beneficial Influence 
of^Wlerary and Scientific Societies.” 

Tbeiaddress being of consideraKle length, and composed 
of a number of particulars, we shall select only the leading 
topic.s, and endeavour as much as possible to luaiulaii! the 
c(,'ueaic:uitiori ; alt'nough, from the nature of the inatler, 
an air <»f Inirry or even of confusion is neatly unavoidablu. 

Towards the coiiinjcnctment of the session “ An Histo¬ 
rical lieview of the Scientific Literary and Philosoplilcal 
Works of the late Kichard Kirwan, fisq., LL.D. F.K.S., 
&C.” was read by J. O’Hcardon, Esq., M.D. Of tffis 
also VC would have given an abstract; but that it wa.s iin- 
po>sibl(’ to concl< n‘'e t'nc subject matter, with llic commen¬ 
taries of the autiii.r, into a compass sufllcicnlly small for 
this place, without rtiulcring the wiiole uniuleresting and ^ 

sjiirit!is.s. 


Th c Rivht ffcjnourah'c the President having left the chair, 
M. le Chevalier IMaeCarthv took his scat, and delivcjed 
his address, of which the ioilowing is an abstract; 

Ouring- a series of a;,rcs wiiicii were to the natural sciences 
what tiu! bcventi), tueJiih, and thiifljjcnlh cenruries were to 
literaiuve, we aie c jnfjjtiicd to wjg^through th^^inipcnc- 
tiahu; shades of a lone, tedious;^ vam do -ja few 

fevl.le sUtiS occasional’v diffuse a .iMjl^HlIiilunmnatidh on 


oar yi'ay j ever} tlcn is dckvjion, cffcJijJ 


mi 

m- 


^^ or con. 
jeclurc. 



KirwimanSodtiiyof\J[)ultln, 

jectare. When at length in time, we 

enteige ftoni this profound by 

the dawn of the sun of ■ 

Dial rays, and dissolving ' 

gi nation, which in the unt^iallttf assii^^ 

the appearance of reality', ''>l-n 
vanishing like ditams in the 
r/iiiitorted systems wliioh .rested 

than doubtful or mistaiken facts, the ahortity'^ili^P^^pM 
wild and luxuriaut ^imagination, 

beeti produced by literary a3S«ciatioa».^^d-l ^M|iiMl^ fe'^ 
convinced that thek introduction was 
cisive step towardsc^^ increase and dilludQ^;.'i£^|^^|h| 

I'he mania of system^ft^ing has been in 
productive of the worst, ilS^kequences. Systems 
inainiained for ages by the most celebrated cbara[^if^;|iilB 
appear contemptible. In what light do we 
rspon the “ transmigration*’of Pythagoras, the f*‘hooted 
atoms’* of Democritus, the cosmogony of Ptofom!^^ jdtc 
more ntf^derii whirlwind of Descartes, and the tht^^of 
Leibnitz ? Systems should be adopted with caution; they 
should he employed as helps, but must never be mistaken, 
for science. 


It was not for want of understanding, talent, or ap^ i ca¬ 
tion, that the ancients were thus deficient in natural 
sciences; this mania was a principal cause : but there were 
other.?. Each individual obstinately maintained liis own 
fanctfiil conceptions; the self-security of enthusiasm was 
infompaiible with the modest caution of deliberate investi¬ 
gation ; each was insulated with regard to philosophical 
coinniunicaiion j the means which we now possess in the 
art of printing, of diffusing what is known, was wani- 
‘ ed, and there was no common repository for fact and ob- 
ser^^on, from which alone truth*could be deduced. Thus, 
without dcflfecting any thing from the merits of the an¬ 
cients, we can account satisfa'Morily for their defit-ieneieh. 

Yet SNO admirable is the disposition of human affairs, that 
cvetflliese deficiencies wore productive of tlie most salutary 
effects. In the infant stateof society, the first efforts of men 
were to supply the nccf.^^ties and comforts of life ; ne.xr, to 
Jay the foundation morality, and religion. At a 

more advanced perio^jlM^tiuiy of human nature, of poetry, 
oratopy, Q|^^mog^||i||Rd metaphysics, was successfully 
cultivated. Ji^mK^i^aranccs no less striking in their 
grandeur"thlMHpiihng m their variety, were witnes^ 
Vol. 41.^y|[5PP; J/z/ze 1813, Gg although 




ihi^;^bu}4 Kjtve aise4 

«^e •■ ** would 

cateteis ftpiy;by of ddt^ba^» perhaps of 


il^ a^ we find even 
'toaecount for ^ ' 



poet« 
conttniiance 


^.vrUhout aUowing^^Inh^perertce of a Bivine 
%eir supposed W find them in a great 

i-.. .1 ‘ P ^_ __7{_ 


vmied of those terrors 


ij^itiirity which olhcr- 
powerfol altheck up^^hiiman passions. Hits 
]t}y ^^m«hc following passage 'in the ** De 
?* of Lucretius: 


nimil ac ratio tua coepit vociferari r'^- 

y# ' 'Kvmram rerum haudZ^viuiitnente coortam) 

XMflugiunt aoimi terraoMf* && . , 

Even the sweet Mantuan mnse Weathes the same spirit in 
that J||eautifu] a|)ostrophe near the conclusion of the second 
Georgic : 

FeliZ) qui potult rerum cogooscere cauijas, 

Atque metus ompes et iuezorabile fatum 
Subjecit pedibu*, strepitumquc* Acherontis avari! 

Notwithstanding the deficiencies of the ancients, and 
our necessary advantages over them, ue should not be in> 
flated with a consciousness of superiority ; we should 
survey their useful labours with gratitude and respect. If 
we have surpassed them, they traced out our course, and 
we enjoy lights which never slione u]>on them. Whatjjjcy 
for ages sot^hi with exemplary but unavailing pt^jsevcrance, 
we possess without a search, beir.g presented with these 
sublime truths by no less a promulgator than the Divine 
Author t)f all knowledge. They aie perhaps'suptrior to us 
in constancy^,afpUcaiibA, and labour: and as to their de* 
fitjencies, tfr^ should rather bcatiribuicd to want of neces¬ 
sary ingaii3» that^ to any avoi<labie insufficiency. With 
.^nyhtlt rapture and amazen«cnt would aftertiraes have looked 
upiErn Theophrastus, Pliny, or even DioscUridcs, 

ppSses'^ed our stock of experience and observation!, 
of science which depend upon reasoning, 
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j^cess ; bttt tJiQste 
nfrVt a$tamal»)e. 


were ci^iV^ted ^ith a well 1 
whicAi depended uppn. 

JPJt'fe tlitn is ^Jne of the*pi^y 
here tlie use, nky th@. 
mcr> of learning accs,.,.^^, 

IcJlje, of the niaiemti* 
sv'iems are afterwards torhecon^ , . 

■ '{ne origin,■’of'tWIiP 
ih u remote ^och in whiqb 
tl’e voungcf funded literaty msti*unon|4 ' 

Cl arleinagne had e 8 t 9 .biished one, 
ag.s. Feudal ty.ipasiny was daily ei^eftdK _ 
and i4trengihenin|:!t5i^ j^owjer, under jtW successors 





varft dhipire btd 


lius of 'Charleinagn^ i'^Pgno- 
rance was then the pveto^^t of nobility; learning moul¬ 
dered in the recessesiif j^ddisteries ; even imagination, 
everlasting source of fri^Otsite delight, was paralysed in ihdK: 
general torpor. In sut^ a manner were passed six Jong > 
centuries: little had been cultivated than the aift m *' 
disputation, or of perplexing ever)'question by an inter¬ 
minable controversy. >> , 

But from this period op^na^l^.illustrious aera; the mists 
of ignorance begin to. a«sip*^, and the cheering dawn 
prepares »is for the spl(^dOttf of the approaching day. 
'I'hc art of printing produced a new appearance on every 
thmg', and the long neglected works of great men began 
to be disseminated. The venerable shades of the illustri¬ 
ous wriiers of antiquity seemed to rise from their ancient 
monuments, and to he revivified for ever. From this 
happy |>eriod a long line of great names may be enume¬ 
rated*; their labours have perpetuated their glory, and they 
will ever be remembered with gratitude and veneration. 

U is loo true that in these ages the opiniotts of great 
men were sometimes wild and extravagant, although in- 
genltHls, bold, nay sublime. Of ihii. an extraordinary in¬ 
stance oeciiTk in the philosoplsica! romances of Descartes, 
which will ever be remembered with interest and ainaze- 
incnt. This great man overthrew the chimaias of the 
Peiipatciic!., even by means of other chinneras I he two 
phantoms fought, they both fell, and alter .thcit destruction"' 
Reason reigned triuniphar.t. ^ 

At length the period arrives in which literary associations 
|)Cgin to be formed; the memorable Acadeiny ut Rome,, 
founded in i603, was the first: amouget its members are 
found Galileo and Columna. It died with its founden^ 
]r»30, and in 1650 was succeeded by the Academy Ha|ftiw 
Guriosorum. 
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In 1654 the reiiiiiiniMi^AcadenMa del CimeotOi she 6rst 
truly experimental is^^^adeits appearance i itenimie-^ 
jPateS CS^Jeot Torftoelli, Aggi- 

iin|i^ aca.^^y£r$t'<^^uiait'd tlio 

I)uiiag 'tlM}gli>(5^iftadniiti^stration of Cromwell was 

c^ehrated Royal Society of 
pigirtah'm^^ Boyle, Evelyn, Hook, 

lS[<!6|^Kj|!^iptH^by,‘'Bsy, and .-Gi^w. Of the 

-&ufan^ ^||pB.i ^iEdbi&ra muchvoiigbt he said, had i^t their fame 

; to euiogbe, were but to name 
tbcrti. '^^Pp was dte, who, bad he been the only philoso¬ 
pher amongst all, wottkl have perpetuated the fame of the 
Societ^l^he iilustriouai^ the u 3 ||nortal Newton, nof less 
the lover Jthan the beloved favou!% of Nature. 

In 166$ was established the famous Academy of Sciences 
lin IHtris. Amongst its early members, we find the names 

Domime Cassini and Huygens. 

The splendid reputation, indefatigable labours, and incal¬ 
culable services of these three academies, in England, 
France and Italy, excited a spirit of cnnilation in every 
part. Every monarch was ambitious of being a protector, 
and every man of talent an associate, of some learned so¬ 
ciety. The mimber of academies that sprung up at once 
was amaaing; no less than 550 have been enumerated in 
Italy alone. 

In 1700 an Academy of Sciences was founded at Berlin, 
by Frederick 1. of which Lcibuitz was the chief promoter. 
The celebrated Maupertuis was afterwards appointed i^s 
president by Frederick IK, 

Peter the Great with the assislanc^fLeibiiitz and Wolfe 
first projcciul the plan of the Imperial Academy ol Sciences 
at Petersburg, which was established in 17!25 by the Czarina 
Catherine I. ^ 

About 1739 Lir.nzrns with a few men of lettpts fdfmed 
a private society at Stockholm, which was in 1741 incor¬ 
porated by the kirg under the title of Academy of 
Sciences,” and of this Linnaeus was appointed president. 

At length, alter some unsuccessful attempts in Dublin, a 


number of gentlemen began to hold meetings and to read 
'■essays; and soon, enlarging their plan, they w'erc in 1786 
.incorporated under the name of the Royal Irish Academy, 
y/bich unites the advancement of science with the history 
0 ^'mankind and with polite literature. 

* 'tA number of societies have of late years sprung up, the 
is the Kirwaniaii Society of Dublin. I'he 
. original 
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i4icm- 
bail di- 



f rogresa 
i«t as we hive fbr- 


criginaljRvmber^ anxious tocooj^t^ with other institu* 
tiuns invpromoting the cu)tivatiut|ii^ il^ural sciences, de-> 
termined at the comnwtiicMeal^^^ 
to those objjctts int^re little a$ 

possible with' -Use , kheady 

established in Irelahdt^TIhey ^i 
selves under the narheof aomc 
stinguished himself in thpse brattfi 
they intetided to profesf». 'They 
their attentic>n to the late ceWhraied a 
they were anxious to do honour 
obliging themselves to the adoptioil 

[Here the Clbevalicr took af 
and labours ot the Kirwatiiatfl^ 
inern» eiven abstracts of t^ir p^^Q«•j|il^tngs, thtwnceif not in 
this place be repeated.} 

It is unnecessary to enlarge upon the invalnttMe bene 6 
resulting from the introduction of academies: the peiV 
of their establishment may indeed well be called the gold 
age of literature. At that happy period a brilliant coni|^ 
stellation of superior minds rose together, which iltumin?'' dl 
the horizon of Europe with its lustre. France, Englan^ 
Sweden, Germany and Ireland,' may be proud of their U- 
tcrarv career during the last century : much has been done 
for the benefit of society, and it ought to be the ambition 
of the lieu century before us to do as much for posterity 
as our ancestors have done for us. The ambiiton of that 
man, observes Lord Bacon, who attempts to establish or 
enlarge the (Inniitiion of the human species over the uni- 
^erbaiity of thint»s, is unquestionably more excellent and 
more exalted than any other; because the empire of man 
over things, has for its only base the sciences and arts, and 
it is only by obeying nature that uc can learn to com¬ 
mand her. 





LXX. JjifeUiLienee. 


Meteorological Ohservalions made at Ciimbridg€f from 
May 13 to 39, 1813. 

May 12 .—Cloddy morning; warm dg^', with a hard 
shower in the eveninir; after which inoMutainous cumulo- 
strali with rirro'trati transfixing their sftminit, dense sheet* 
spread in a liigher region, and a If^nse kind oi cirrocumnll^. ^ 
were followed hv a clear mglit. Thermometer midday 69 ®. 
Midnight 6 - 2 '’. 

May 13.—Warm day ; fine morning, with sun 40 ^^ Tow 
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mountainous or clouds, occ^iqynally looking like 

the materials for I^erm. at JO in the hnoniing, 

in the sun, 90^. In Ihip^shade as nsual at 4 P.M. it was 
C2^*, l^mvlar .la^ thr i^ji^ the day with nnn, 

alnft.$_^ejp;de^^99tl^i atll P.M. 50'. 

Thc'inist yellow. 

l4;<4-'£^irill^^sat kiterval'fi; the usual attendant-. 
onj»h!C 0 t««tf vwe^ Therm, at 3 P.M. 66®, at 

U There was a double rainbow 



^ )ud in the morning with strong wind; 
through the day. 'I'herm. at 
3 P^M.'"^,' 11 IB^|^'';St:t^''^iWind westerly. 

May l6 Clrti^|ri^rl|f|irfjowery afternoon, with clear 
iuteryals, in whidh 8cc. appeared as 

usual. Among others* a very lon^ band of cirrus not very 
high up. The rainbim' fairly appeared in the nimhi. Ther- 
pwineier 3 P.M. 64% 11 P.M. 51®. Wind SW. 

May 17 .—Cloudy njorniiig, showers through the day, 
ind some with distant thunder; in tljc evening the higher 
1h '''sses of cloud broke out into flimsv urrocuniuli t cirrus 
also visible till late; clouded again ail over by midnight. 
Thermometer at 3 P.M. 64 °, after a show er it fell rapidly to 
59 ; at midnight 51°. Wind wying somew hat, but v'c-sterly. 

May 18.—Clouded with some rain early, fair afternoon 
with light showers. Wind NW. and variable. Therm, 
at 3 P.M. 60% at 11 P.M. .51®. 

Aiay 19 .—Clouds and sun with slight show-ers in the 
morning; in ihe evening there was a sort of clearness, and 
peculiar look of the chrocumulii which I have noticed ti? 
precede fair whoksoine weather. 1’he night was clear. 
Therm, at 3 P.M. 63', at muinight 51°. 

May 20.—Rain in the morning; showers through the 
day, with vapour, cloiuis, &c. In the evening 1 observed 
curved lines of cirrostralus; much cirrus was also seen Ijik-, 
night clear. Thermometer at 11 P.M.47“. " 

May 21.—Still showery ; much annulus and cirrus seen 
early ; in the intervals of the showers confused and flim.sy 
cirri and cinocumuli abovt*, rocky cumtdl and scud below ; 
cool .air; the thermometer at 3 P.M. 5B% at 6 P.M. 54% 
11 P.M. 44°. Wind SW. and variable. 1 observed a fine 
rainbow about 7 P*^* "J here was also a faint appearance of 
.a larger concentric arc. Later in the evening 1 observed, 

* *thV;tliermometer hinjys on the ontsiJe of a window; it is always re- 
glitered as in the shade, unless otherwise expressed. The reader must re¬ 
gard the time of day at which the observation is made, or there will appear 
a greater ^^arity lu the heat than really exists, or is expressed. 


among 



made Cmlrldge, 47i 

among very numerous and dissimilsr appearances of the 

« 1® ^ 1 I I ' »r** /* _ - 


from a sort of 


clouds, pendulous lobes as, it were 
dense sheet, whidi formed « ^rt^'depcudmg chrocuffiulus; 
afterwards a deep red.,ifi#s cooil&ioupus m the cloud oppo<* 
sue to the set«un, m-. 

May 22.—‘Fair earfi 



;la western'ltaze. 

and 

much cloud; evenlag fair, except a^|^liitese«' tTherm. U 
P.M. 48®. I' 

May 23.— Clouds in the n^romi 
they increased, and eventually sm 
wards evening the wind felt and i 
at 1 1 , 54*. 

May 24.—Still showery wi^he|i' 

Therm, at 3 P.M* 62 ®, at 11^,11^. 3 

May 25.—Still idtowery ,*Sl&' v^^ hat more 

clouds today than rain. Iffierm. 6 a'’ in the middle of the 
day, at 11 P.M. 55®. 

may 26 .—Some showers during the day, various 
pcarances of ilic cumulostmtus, and in the intervals towards ' 
evening heavy nimbi appeared about and a rainbow *. Some 
cumuhstrati in the west refracted a ri ch sort of mahogany 
’Colour. Orange was the precise colour of the haze. Therm, 
at 3, 62 ®, and > 1 P.M, 44®. Wind westerly today. 

May 27 .—Fine morning, much cloud through the day ; 
fair evening; the colour of,the,haze red; fading upwards as 
usual. Tlierm, at .3, 64* ; at 11 , 52®, Wind westerly. 

May 28.—Fair dav, with large masses of cumulus; to¬ 
wards evening very clear and dry, but cirrus in abundance 
variously figured about and coloured by setting sun; also 
:^me cirrocumulus and cirrostratus in mottled beds had 
■ a ]»retty appearance. Colour of the haze in the west red- 
dikli. Therm. 4 P.M. 62 ®; 11,51®. The owls hooted more 
than usual; a frequent sign of fine weather, as noticed by 

yirgil. 

\j^ay 29 .—Fair hot day, very clear in the morning; du- 
riii^ttlNiky cumuli and cirri appeared, the latter w'crc pur¬ 
ple in the west after sunset; the thermometer at 7 P.M, 
70 ®, at 11 night, 60'’. 


Thomas Fobster. 


Curpus Ciin&ti College, Cambridge, 

June 12, ISIS. 

* The arc was partly seen in the blue sky, a olrcumstancc which seems 
to show that the particles of theuirnbijorm cloud may be very thinly diffused, 
$0 as hardly to alter the appearance of the sky, and ^'et be sufficient to pro¬ 
duce the rainbow. This circumstance, when considered in reference to the 
incapability of other clouds to show the iris, may be regarded as af&rding 
collater.’U evidence of the peculiar change w'hich takes place in clouds to be¬ 
come nimii. 

[To be continued.] 


MBTEORO- 





31 64 
1 66 

2 63 

3 66 

4 56 

5 57 

6 53 

7 52 

8 55 

9 57 

10 58 

11 56 

12 56 

13 60 

14 57 

15 58 

16 55 

17 51 

18 50 

19 50 

20 51 

21 54 

22 54 

23 50 

24 57 

25 55 


ji ^ 
H 64 
is 67 
74 66 

7« 57 

67 57 

58 51 

55 54 

68 55 

68 56 

69 59 

69 57 

68 56 

68 57 

64 56 

, 65 57 

65 52 

66 51 

56 50 

60 49 

54 51 

59 52 

61 52 

56 47 

61 5S 

60 50 

6^ 53 


29*72 

3009 

' 1 ^ 

30*0B 

.07 

•05 

29*95 

30*10 

•20 

29*95 

•80 

•80 

*75 

•54 

•69 

•70 

•82 

30*05 

29’82 

•77 

•97 

30*03 

•07 


25 Storms of hail 
39 Fair with th«n- 

59 Fair 
,62 Fair 
42 Fair 
62 Fair 

70 Fair 
54 Fair 
50 Fair 
52 Fair 
32 Cloudy 
27 Cloudy 
65 Fair 

71 Fair 

36 Showery 

61 Fair 
56 Fair 
64 Fair 

47 Fair r 

36 Show'ery 

60 Show ery 
74 Fail* 

58 Cloudy 

62 Fair 
46 Cloy/J> 

45 Cloudy 

51 Fair 

48 Cloudy 

46 Fair 

49 Cloudy 

52 Fair 


rN.B. The Barometer’s height is taken at one o’clock. 


